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Title

New World Technology (NWT) Project Work Plan for Alameda Point, Radium Contaminated
Sewer Line Removal Project, US IOC contract number USN 97-032, Phase III.

1.0 Introduction

This project involves the removal of approximately 1,000 linear feet of sewer line located at two
locations on the site formerly known and operated as the Naval Air Station, Alameda, in
Alameda, California. (Refer to the Drawings and Contract Documents for exact locations and
quantities of materials expected to be removed during this contract.)

800 linear feet of the pipeline is located in Building 400 and 200 linear feet of the pipeline is
located in Building 5. The pipelines are of various sizes with the majority measuring 24-inches
(ID), the maximum and minimum sizes are 6-inches (ID) and 48-inches (ID), respectively. The
pipeline to be removed begins within the interior of the structures and will be removed and
replaced out to the first terminator (manhole) on the exterior of the buildings. Additional lines,
not physically connected to the sewer line, run parallel to the pipeline to be replaced and consist
of gas service, water and additional sewer/storm drains. Work shall include the blinding and
removal of various piping at the terminal point, complete removal and cleaning of the subject
pipeline prior to disposal, and the removal and disposal of incidental contaminated soils or
ground waters encountered during the removal operations.

Finally, all areas disturbed during the removal portion of the contract shall be restored to their
former condition prior to demobilization from the project site.
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2.0 Purpose

This plan describes the work methodology, hazardous material and occupational safety
requirements,and the safeguardingof protected waterwaysnear San Francisco Bay.

Additionally, this plan describes the activities applicable to the pipeline exhumationincluding,
the identification, packaging, transportation and shipment for disposal of any radium
contaminatedmaterials. Methodologies concerning the decontaminationand segregation of the
wastes is also includedin this document. Work proceduresfor the installationof the replacement
line will be included as an appendixto this document. The hazardousmaterial and occupational
requirementsof this plan are based on a preliminaryassessmentof potential hazardsandmay be
reevaluated and modified with the concurrence of the NWT Corporate Health and Safety
Manager, Operations Technical Support, and the Project Manager, US IndustrialOperations
Command.
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3.0 References

1. Andrews, Lori P. Worker Protection During Hazardous Waste Remediation. The Center
for Labor Education and Research

2. Keith, Lawrence H. Environmental Sampling and Analysis. Lewis Publishers
3. US EPA, 1988. A Compendium of Superfund Field Operations Methods
4. US EPA, 1992. Guidance for Data Usability in Site Assessment
5. US EPA, 1986. Test Methods for Evaluating Solid Waste, 3rdEdition, Volume II
6. NIOSH, NIOSH Manual of Analytical Methods, 4 th Edition
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,_, 4.0 Scope of Work

4.1 Pre-construction Meetings

Pre-Construction Meetings - Prior to any on-site activities the NWT project team will meet with
the IOC representatives, the Facility representatives, and any regulatory agency representatives
to insure that all aspects of the Project Work Plan (PWP) meet all of the requirements for the
project as specified.

4.2 Health and Safety Plan

OSHA Site Health & Safety Plan (29 CFR 1910.120(b)(1)) - This plan addresses the possibility
of discovering materials identified and not identified in the Scope of Work and any physical
hazards that may be encountered during the performance of the contract. All personnel at the
work site shall have successfully completed the 40-hour HazWOPER Course, and refreshers as
necessary.

Additionally supervisory personnel shall have the 8-hour supervisory training as mandated by 29
CFR 1920.120. The plan will require all personnel to provide evidence of current OSHA
training (29 CFR 1910.120(e)(6)) and medical certification (29 CFR 1910.120(f)).

4.3 Project Schedules

The project schedule currently requires thirteen weeks of on site effort which includes two weeks
of obstruction removal in Building 5 with a reduced crew and eleven weeks of pipe removal and
replacement. For the purpose of this project schedule, Day 1 will be the first day that personnel
are on site at Alameda Point.

The work to be performed under this specification is detailed under Section 6.0 of this document
and includes all items previously discussed.
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5.0 Radioactive Material Control Program

5.0.1 NWT and any other personnel assigned to or visiting the site shall attend a
project Safety briefing provided by the Project Manager/SHSO or
designee and documented prior to performance of the work. This briefing
shall include hazardous/radiological material awareness training,
occupational health and safety, and provide details of the work scope to be
performed.

5.0.2 Documented Regulatory, OSHA, and Industrial Safety briefings will be
held in accordance with the references and the SHASP prior to and at
mobilization to the site.

5.0.3 A barrier shall be erected around all excavation areas and all work areas

shall be properly posted for both hazardous/radiological material control
and industrial safety considerations. Additional signs and postings will be
as specified in the Project Health and Safety Plan and NWT field
operations procedures.

5.0.4 Cognizant Facility authorities (i.e., Facility Security, Facility Safety Office
etc.) shall be kept apprised of the project status during all phases of
operation. The Project Manager/SHSO shall document these verbal or
written reports in the daily logbook.

5.0.5 All aboveground storage of hazardous/radiological material shall be
contained in approved transport containers. For any pipe decontamination
efforts, ground cover shall extend at least 5 feet in all directions beyond
the materials. Covering shall overlap at least three feet and all edges
weighted to prevent loss of the cover. The area shall be posted as required
in accordance with references.

5.0.6 All soil excavated from the site shall be segregated into discreet and
identifiable containers and stored on-site in the designated storage area(s).

5.0.7 All material excavated shall be segregated until sampling has been
performed and approval is obtained from the IOC or RASO as to the
disposition of the material.

5.0.8 Release surveys of equipment will be performed after a complete
decontamination, (see Site Specific Health and Safety Plan for details of
decontamination requirements). All surveys shall be documented in
accordance with NWT field operations procedures.

5.0.9 The Project Manager/SHSO, for all job tasks involving entry into a
confined space shall initiate a Confined Space Work Permit (CSWP). The
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CSWP will detail all hazardous/radiological material and safety
requirements for a particular task. Specific details and requirements of the

_' confined space entry procedures are detailed in the Project Health and
Safety Plan along with samples of the forms required.

5.0.10 Respiratory protection is may be required, therefore all on-site personnel
shall be qualified and have a documented fit-test as required in accordance
with the references. Respiratory protection is anticipated as a contingency
only. Air monitoring in accordance with the Project Health and Safety
Plan will be used during all operations.

5.0.11 The following instruments, at a minimum, (or equivalent) will be
calibrated and maintained in accordance with the manufacturers

recommendations and shall be on-site for use during the project:

Manufacturer Inst./Probe Type Quantity
Thermo Inst. 580 B PID 1
Gastech GT 302 4 Gas Meter 1

Ludlum M3/44-9 13/7Meter 2
Ludlum 2929 Counter 1
Ludlum M 19 Dose Rate 1

F&M HV- 1 Air Sampler 2
F&M LV- 1 Air Sampler 1

5.0.12 Only qualified personnel in accordance with the references will perform
shipments of hazardous/radiological materials and/or waste.

5.0.13 Certifications of Decontaminated Equipment will be acquired from all
rental venders used.
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6.0 Detailed Procedure

The project work will be dividedinto four phases. Phase I will include initial mobilization and
the identification and delineation of all work areas and removal of obstructions from the line
areasin Building 5. Phase II will involve the initial excavationand preparationof the pipeline
for removal. Phase III will be the exhumation,removal, decontaminationand packaging of the
wastematerials for disposal. Phase IIIwill includethe performanceof surveys and soil sample
analysis of the excavationareas to ensure all radiologicalmaterials are removed to the limits
specified. Phase IV will be replacement of the sewer lines, shipment of wastes and final
demobilization.
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6.1 Mobilization on Site

6.1.1 Travel to site.

6.1.2 Set up on-site facilities (office, supply trailer, etc.)

6.1.3 Train personnel in site-specific hazardous/radiological material control
procedures, industrial safety and procedural controls. Training to be given
by the Project Manager/SHSO.

6.1.4 Remove the physical obstructions from Building 5.

6.1.5 Verify all personnel records required by the project specifications.

6.1.6 Obtain Facility excavation permit.

6.1.7 Contact Underground Service Alert for excavation approval number.

6.1.8 Coordinate with local Hospital for emergency services.

6.1.9 Coordinate with Facility Security to obtain personnel I.D.'s and vehicle
passes where necessary.

6.2 Identification of Work Areas

6.2.1 Using hand held magnetometers (Schonstedt 72 CV) survey the areas
surrounding the pipelines to be removed. Note any possible crossing lines
that may interfere with excavation activities.

6.2.2 Barricade and post the designated work area as "Radiological Material
Area", "RWP Required for Entry" and "Authorized Personnel Only".

6.2.3 Perform Lock Out / Tag Out Procedures on any electrical/flow regulatory
service that may be associated with the pipeline scheduled for removal.

6.2.4 Perform and document a survey to determine background readings
throughout the planned work area. This survey will be utilized to verify
that contaminated materials are not left at the conclusion of the project.

6.2.5 A prefabricated trench box will be installed in all excavations to prevent
trench collapse. This box shall be moved as the excavation lengthens and
backfilling is performed in other sections of the trench.

6.2.6 Work areas shall be fenced as a barricade against inadvertent entry of
unauthorized personnel.
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6.3 Initial Excavation of the Contaminated Pipelines

6.3.1 All surfacing materials are to be considered clean for the purposes of this
work plan. All asphaltic and concrete debris will be segregated,
stockpiled, and disposed of as construction debris at the appropriate Class
III disposal facility. If recycling of the asphaltic materials is determined to
be logistically possible, this waste stream will be diverted to the
appropriate recycling facility.

6.3.2 Soils removed to the upper surface of all sewer pipelines (overburden) will
also be considered clean for the purposes of this work plan. Confirmatory
samples will be taken as a precautionary measure, once every 20 linear
feet of pipeline or every 10 cubic yards of material removed, whichever is
less. The total estimated volume of soils and pipe to be removed is
approximately 1000 cubic yards, with 200 yards assumed to be
contaminated with radium exceeding the release concentration.

6.3.3 All soils removed will be stockpiled in pre-positioned transport containers
(25 cubic yard roll off containers) to prevent the spread on contamination
to the surrounding environment.

6.3.4 Initial excavation of the pipeline shall be performed in stages, exposing
the entire upper portion of the pipeline in one operation, and then
proceeding to excavate below the upper portion of each successive portion
of pipeline to be removed. This process will enable the work crew to
identify any failed sections of lines, possible interferences, or other
situations that may require a modification to the work plans.

6.3.5 All materials removed from below the upper surface of the pipeline will be
considered potentially contaminated, until soils testing confirms the
presence or absence of radium or other hazardous material contamination.
These materials will be segregated and stored separately from the
materials removed from above the pipeline (overburden). These
containers will be clearly marked and under radiological controls until
clearance sampling has been performed and the Project HP determines that
there is no Radium contamination above the project limits.

6.3.6 An engineered trench box will be positioned as each section of pipeline is
excavated and prepared for removal. This will allow trench entry,
contingent on satisfactory completion of the CSWP where required, for
pipeline plugging, sampling and line inspection, as needed. The
engineered trench box will be moved down the trench as each successive
section of pipeline is exposed and removed.
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6.4 Removal of Contaminated Pipelines

6.4.1 Locate and identify the location of the line section to be removed. Locate
other utility or service lines that cross (or potentially cross) the section
being removed.

6.4.2 Mark the surface material (concrete/asphalt) using paint along the
centerline of the pipe.

6.4.3 Based on the diameter of the pipe section being removed, use a chalk line
to mark the edges of the trench. The edge of the trench will be measured
from the centerline of the pipe and the distance will be calculated by
adding the radius of the pipe plus one-foot.

6.4.4 The pipe section will be isolated at a designated manhole or end section of
above grade pipe upstream of the section to be removed utilizing an
inflatable pipe plug. The downstream section will be plugged at the first
manhole from the section (or sections) to be removed to prevent back flow
due to tidal actions.

6.4.5 Temporary piping will be routed from either the manhole upstream or the
cut end of the above grade pipe to the first available downstream manhole
from the section to be removed. A submersible pump will be utilized for
effluent transport if the upstream termination point is in an existing
manhole.

6.4.6 The surface material will be saw cut along the trench chalk line.
Manholes will be saw cut two feet greater than the perimeter of the
manhole.

6.4.7 Once the surface has been cut, a hydraulic breaker, mounted on a backhoe
or excavator, will be used to break the concrete into manageable pieces.
Concrete pieces or asphalt will be removed with the backhoe or excavator
and loaded directly into dump trucks for transport to a concrete/asphalt
recycling facility for recycle as engineered fill.

6.4.8 Soils will be excavated using the backhoe/excavator and loaded into dump
trucks for transport to a staging area for analysis prior to disposal. Side
walls of the trench will be protected using trench shoring boxes and/or
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hydraulic jacks. Areas of the trench containing crossing utility lines will
be excavated by hand to expose the crossing utilities prior to excavating
with the backhoe/excavator.

6.4.9 Once the top of the pipe is uncovered, extreme care shall be used not to
break or disrupt the existing integrity of the pipe. Periodic inverts will be
taken to identify the existing elevations of the pipe. One foot of soil will
be excavated along each side of the pipe to completely expose the pipe.

6.4.10 Piping will be inspected for integrity, and the ends sealed with plastic.
Upon initial lift, the pipe will be contained in a plastic wrap prior to
removal from the trench area.

6.4.11 The removed sections of piping will be evaluated for decontamination or
volume reduction efforts once removed from the trench. Should

decontamination appear feasible, a decontamination area will be
established in a facility-designated location.

6.4.12 After the pipe section has been removed from the trench, remove an
additional foot of soil.

6.4.13 Perform a survey using a count rate instrument with a 2" X 2" NaI
detector. Note any areas exceeding the pre-determined background count
rate. Any areas clearly indicating residual radium contamination will
require further soil removal. Direct approval of the Project Manager is
required for any additional soil removal, following notification of the IOC
Project Manager and RASO. Photograph the trench at the conclusion of
the removal operation and during subsequent backfill and replacement
operations.

6.4.14 When ground water is encountered in the excavation, the water will be
pumped to a temporary, 20,000 gallon holding tank. The water will be
treated by filtration with particulate filters followed by an activated carbon
bed filtration. Following sampling and analysis, the water will be utilized
for irrigation of Area 1 at a rate which does not produce saturation of the
soils.

6.4.15 Obtain composite soils samples from the trench area at a rate of two per
ten feet of excavation. The samples will be analyzed for residual radium.
If the analysis indicates that concentrations exceed the release limit,
additional soil removal will be required. Direct approval by the Project
Manager is required prior to any additional soil removal, following
notification of the IOC Project Manager and RASO. See Section 6.6
below. Final radiological release of the soils will be performed by TTEMI
as oversight contractor.
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6.4.16 Once the trench is verified radiologically clean, backfill will be placed and
compacted as specified in the technical specification, with clean approved
fill material to within six inches of the bottom elevation of the new pipe.
Six inches of bedding sand will be placed and compacted. Elevations will
be verified by laser level. See Section 6.7 below.

6.4.17 Following any corrections in elevation, install the new pipe and verify
invert elevations.

6.4.18 Perform a survey of the designated work area to verify that no inadvertent
spread of contamination has occurred. Any area indicating levels of loose
surface contamination exceeding 300 dpm/100 cm2 beta gamma, or 20
dpm/100 cm2 of alpha activity will require decontamination.

6.4.19 Repeat the above until all identified piping has been removed and
replaced.

6.4.20 Pre-cast manholes will be used to replace existing manholes. The bottom
elevation will be verified prior to placing the manhole base. Sections will
be installed in accordance with the technical specification.

6.4.21 Following installation of all pipe and manholes, the system will be tested,
inspected and approved prior to backfilling. Additional dewatering may
be required during this operation. Upon acceptance, the backfilling will
be completed and the surface finished to match existing adjacent surfaces.

6.5 Cleaning and Storage of the Contaminated Pipeline

6.5.1 Samples of the material in the interior of the pipeline shall be taken when
the pipeline is initially brought to the cleaning and storage area. All
materials from the interior of the pipeline will be considered contaminated
until proven otherwise.

6.5.2 Photographs of the pipeline shall be taken for project archives.

6.5.3 Each section of line shall be sequentially numbed for identification and
reporting.

6.5.4 The pipeline will be washed using pressure washers and all rinsate and
materials collected and stored as contaminated materials pending sample
analysis. The pipeline will then be moved to a temporary survey area, and
a surface survey for the presence of residual Radium contamination will
be performed.
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6.5.5 If further cleaning is required, the pipeline will be pressure washed one
additional time. If subsequent surveys indicate that the pipeline is still
contaminated, more aggressive removal techniques will be employed
including, surface scabling, chipping, and breaking. If the contamination
is found to extend throughout the pipeline, the decision will be made to
dispose of the pipeline whole.

6.5.6 Air monitoring will be performed whenever aggressive surface removal
techniques are employed in the decontamination of the pipelines.

6.5.7 Surface wetting will be the primary engineering control during these
operations to prevent the release of airborne contaminates.

6.5.8 It is not anticipated that surfactants or other additives will be used in the
cleaning process. If these types of materials are to be used, a MSDS shall
be forwarded to the SHSO prior to the delivery of the materials

6.5.9 During all cleaning activities utilizing pressure washers, personnel
possibly exposed to the spray will be outfitted in the appropriate personal
protective equipment (PPE) as outlined in the SHASP. This equipment
will include, but is not limited to, respiratory protection, rain suits, gloves,
boots, and leg and metatarsal guards.

6.5.10 When a section of pipeline is determined to be below the release limits set
in the contract the pipeline will be moved to a clean disposal storage area,
and broken up for easier transport and disposal.

6.5.11 Every section of pipeline shall be tracked using the identification number
issued when the pipeline section was first brought to the cleaning and
storage area.

6.5.12 A logbook detailing the progress of the pipeline sections shall be
maintained and available for inspection at the pipeline cleaning and
storage area.

6.5.13 Photographs of the cleaning and survey operations will be taken for the
project archives.

6.6 Over-excavation of Potentially Contaminated Soils

6.6.1 Areas below the removed pipeline shall be surveyed, as required, prior to
the installation of the new pipeline.

6.6.2 Surveys will be performed both remotely or after successfully completing
a CSWP, and entering the trench. These surveys will include the use of
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hand held direct reading instruments, and as directed the recovery of
suspect soils for more detailed analysis.

6.6.3 Over-excavation of contaminated soils will only be performed after
receiving written permission to proceed from the US IOC representative.

6.6.4 The written authorization to proceed should include a not to exceed
quantity on the amount of soil to be removed.

6.6.5 Soils removed during overexcavation activities will be considered
contaminated, and will be segregated, transported, and stored as such
pending the results of the soil analysis.

6.6.6 At no time will overexcavation be allowed that might undermine the
foundation of a structure or nearby pipeline.

6.6.7 After completing the overexcavation, more samples will be collected to
determine if additional soils need to be removed to achieve the project
objectives.

6.6.8 A third party contractor will perform confirmatory sampling. Notification
of a sampling requirement will be made at least 2 hours prior to the
required sampling time.

6.7 Filling of Trenches and Excavations.

6.7.1 All filling operations shall be accomplished using clean, debris free
materials. Wherever possible the native materials previously removed
shall be used as backfill for the trenches and excavations.

6.7.2 Where there is insufficient and/or unsatisfactory materials available for
filling operations, clean import materials shall be obtained and placed by
the work crews.

6.7.3 Materials shall be placed in the trenches/excavations in 18 inch lifts when
replacing all areas, and compacted using either a "Sheep's Foot"
attachment for the excavator or a hand operated, gas powered tamper.
Compaction will be determined using field density tests to insure
conformance with the project specifications, however significant ground
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water intrusion will degrade this compaction efficiency. If ground water
is impacting the excavation, bridging materials will be used to form a
suitable base for the compaction of the soils. Dewatering may be required
during backfill activities.

6.7.4 At no time will personnel enter an excavation greater than 4 feet deep in
order to compact soils. In a trench/excavation greater than 4 feet deep
only remote compaction methods will be used.

6.7.5 In areas that will require the placement of asphalt and/or concrete as the
final layer of backfill materials will be compacted to the percentage as
specified in the contract drawings. Compaction in all areas will be as
specified in the project specifications and technical drawings.

6.7.6 All areas disturbed during operations shall be returned to the pre-existing
grade using the methods of filling mentioned above.

6.8 Concrete and Asphalt Removal and Replacement.

6.8.1 All removal operations will follow the project specifications and drawings
for cut back and angle of cut. NWT personnel will supervise and assist
the subcontractor in locating, cutting, and removing the affected areas as
needed during the project. Materials removed shall be stockpiled and
sorted by type for disposal.

6.8.2 All concrete/asphalt removal operations shall be accomplished at one
time, as will the replacement operations.

6.8.3 All replacement materials shall meet or exceed the requirements of the
project specifications of ABC and asphalt. Certifications for the materials
as well as test results will be supplied to the Facility prior to the
installation of the materials.

6.8.4 All concrete and asphaltic debris resulting from the removal operations
shall be disposed of at an approved Class III landfill.

6.9 Shipment of Waste.

6.9.1 All wastes generated during the performance of this contract, except those
listed below shall be disposed of at Envirocare of Clive, Utah.

6.9.2 Wastes not destined for Envirocare;

1. Clean soils, unsuitable for reuse as backfill
2. Clean concrete and asphaltic debris
3. Pipeline rubble and debris found to be below release limits
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6.9.3 All radioactive waste shipments shall be accompanied by a Uniform
Hazardous Waste Manifest signed by the ALAMEDA POINT Facility
Manager or his designated replacement as the generator.

6.9.4 Other wastes to be shipped to the Envirocare facility include any
contaminated soils, piping, the materials removed from the interior of the
pipeline, as well as any rinsate and contaminated PPE.

6.10 Demobilization.

6.10.1 Decontaminate all equipment and remaining supplies for unrestricted use.

6.10.2 Remove all postings and signs related to the project.

6.10.3 Clear any debris or scrap materials remaining on the project site.

6.10.4 Insure that all waste streams have been transported to the appropriate
disposal sites.

6.10.5 Perform a final inspection and photographic tour of the project site with
the US IOC representatives, County of Alameda representatives, and
Facility representatives.

6.10.6 Remove and transport all equipment from the project site.

NWT/WP/Alameda/med/rev2 16



7.0 Reports and Records

During the execution of this project the following reports will be submitted;

1. Daily Quality Control Reports
2. Survey Summaries (including quantity calculations)
3. Manifests for California Designated Waste Disposal
4. Quality Control Reports of Geotechnical and Materials Testing
5. Documentation of Disposal
6. Safety reports
7. Coordinating Documentation with the regulating agencies
8. Air Sampling Results
9. Daily Safety Inspection Logs
10. Site Specific Training Logs
11. Site Control Logs
12. Accident Reports
13. Incident Reports

Within 30 days of the completion of the demobilization portion of the project, a final report will
be issued to the US IOC Contracting Officer. All activities on site will be documented in
narrative with photographic support. This final report will include the following sections;

• A cover letter signed by the Project Manager certifying compliance with the
project specifications.

• On site activities narrative in chronological order. To include the following;

1. Condition and contents of all sewer pipeline components.
2. Photographic documentation of all activities.
3. Sample results, with supporting field data, for all analyses performed on

the contract.

4. Backfilling methods and materials.
5. Depth of groundwater, if any was encountered.
6. Copies of all waste analyses, profiles and manifests.
7. Transporter and Disposal Site certifications.
8. Copies of all Logbooks maintained on the project site.
9. Disposal certificates (as available) for all hazardous/radiological disposal.

At project completion, the NWT Project Manager/SHSO or designee is responsible for the
development and submittal of the Final Report. The Final Report will be reviewed and approved
by the Program Director prior to submittal to the Government. The Final Report will include all
radiological material and Health & Safety survey documentation, a detailed narrative of the
project with photographs, and shipping and disposal documentation.
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i
ANSI AmericanNationalStandardsInstitute
°C Degrees Celsius

,,, CCR California Code of Regulations
CFR Code of Federal Regulations
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a CSWP Confined Space Work Permit
DL Daily Log
dpm disintigrations per minute

,m DOT Department of Transportation
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" _ NWT New World Technology
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" Title

m New World Technology (NWT) Project Work Plan for Alameda Point, Radium
Contaminated Sewer Line Removal Project, IOC contract number USN 97-032,
Phase IV.

am

1.0 Introduction

This project involves the removal of approximately 4,510 linear feet of sewer line
from where they exit Building 5 (Manhole 6F-2) to Outfall F and small sections from
outside Building 400 to the main line to Out-fall F. All work will be performeda
within the site formerly known and operated as the Naval Air Station, Alameda, in
Alameda, California. (Refer to the Drawings and Contract Documents for exact

,m locations and quantities of materials expected to be removed during this contract.)

Work will be performed around the exteriors of Buildings 5 and 400, where
,_ additional work, under a previous delivery order, is to be performed simultaneously.

The pipelines to be removed are contaminated with Radium-226 and will be removed
as indicated in the Scope of Work. Work shall include the blinding and removal of
various piping at the terminal points, complete removal and cleaning of the subject
pipeline prior to disposal where possible, and the removal and disposal of incidental
contaminated soils or ground waters encountered during the removal and
decontamination operations. During the course of the removal, a drain diversion
system will be established to insure continued service to any of the impacted residents
or tenants of the facilities. All materials removed will be surveys and disposed of, as

•- appropriate, based upon the results of the analytical profiling to be performed. At the
conclusion of the removal phase of the project, replacement lines will be installed in
all areas. This installation will occur after a third party Quality Assurance contractor,
Tetratech, Inc., performs confirmatory sampling on all excavations to insure that
contaminate levels are below the regulatory limit for free release of the areas.

-= Refer to Attachment 1 for a map of the site diagrams of the pipelines to be removed.

Finally, all areas disturbed during the removal portion of the contract shall be restored
,m to their former condition prior to demobilization from the project site.

Ill
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" 2.0 Purpose

m This plan describes the work methodology, hazardous material and occupational
safety requirements, and the safeguarding of protected waterways near San Francisco
Bay.

m
Additionally, this plan describes the activities applicable to the pipeline exhumation
including, the identification, packaging, transportation and shipment for disposal of
any radium contaminated materials. Methodologies concerning the decontamination
and segregation of the wastes is also included in this document. Work procedures for
the installation of the replacement line will be included as an appendix to this
document. The hazardous material and occupational requirements of this plan are
based on a preliminary assessment of potential hazards and may be reevaluated and
modified with the concurrence of the NWT Corporate Health and Safety Manager,
Operations Technical Support, and the Project Manager, US Industrial Operations
Command (IOC).

a
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i

_, 4.0 Scope of Work
al

4.1 Pre-construction Meetings

•-, Prior to any on-site activities the NWT project team will meet with the IOC
representatives, the Facility representatives, and any regulatory agency
representatives to insure that all aspects of the Project Work Plan (PWP) meet all of
the requirements for the project as specified.

4.2 Health and Safety Plan
11

OSHA Site Health & Safety Plan (8 CCR 5192 (b)(1)(B)) - This plan addressesthe
possibility of discovering materialsidentifiedandnot identifiedin the Scope of Work

" and any physical hazards that may be encountered during the performance of the
contract. All personnel at the work site shall have successfully completed the 40-hour
HazWOPER Course, and refreshers as necessary.

a

Additionally supervisory personnel shall have the 8-hour supervisory training as
mandated by 8 CCR 5192(e)(4). The plan will require all personnel to provide

-- evidence of current OSHA training (8 CCR 5192(e)(3)(A)) and medical certification
(8 CCR 5192(f)).

" _ 4.3 Project Schedules

,, The project schedule currently requires ten weeks of on site effort, which will run
concurrent to efforts relating to previous DO's (Phase III.) This effort (Phase IV) will
start approximately four weeks after the commencement of operations at Buildings 5

,. and 400 (Phase HI operations). For the purpose of this project schedule, Day 1 will be
the first day that personnel begin work on segments of the pipelines detailed for Phase
IV.

The work to be performed under this delivery order is detailed under Section 6.0 of
this document and includes all items previously discussed.

im

i
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e

5.0 Radioactive Material Control Program
all

1. NWT andanyother personnelassignedto or visitingthe site shall attenda project
Safety briefing provided by the Project Manager/SHSO or designee and

m documented prior to performance of the work or visit. This briefing shall include
hazardous/radiological material awareness training, occupational health and
safety, and provide details of the work scope to be performed.

11

2. Documented Regulatory, OSHA, and Industrial Safety briefings will be held in
accordance with the references and the SHASP prior to and at mobilization to the
site.

3. A barrier shall be erected around all excavation areas and all work areas shall be
•- properly posted for both hazardous/radiological material control and industrial

safety considerations. Additional signs and postings will be as specified in the
Project Health and Safety Plan and NWT field operations procedures.

tl

4. Cognizant Facility authorities (i.e., Facility Security, Facility Safety Office etc.)
shall be kept apprised of the project status during all phases of operation. The

" Project Manager/SHSO shall document these verbal or written reports in the daily
logbook.

"' _, 5. All aboveground storage of hazardous/radiological material shall be contained in
approved transport containers. For any pipe decontamination efforts, ground
cover shall extend at least 5 feet in all directions beyond the materials. Covering

am shall overlap at least three feet and all edges weighted to prevent loss of the cover.
The area shall be posted as required in accordance with references.

"" 6. All soil excavated from the site that is suspected of, or confirmed as containing
radioactive or hazardous components, shall be segregated into discreet and
identifiable containers and stored on-site in the designated storage area(s).

7. All material excavated shall be segregated until sampling has been performed and
approval is obtained from the IOC or RASO as to the disposition of the material.

8. Release surveys of equipment will be performed after a complete
decontamination, (see Site Specific Health and Safety Plan for details of

am decontamination requirements). All surveys shall be documented in accordance
with NWT field operations procedures.

" 9. The Project Manager/SHSO, for all job tasks involving entry into a confined
space shall initiate a Confined Space Work Permit (CSWP). The CSWP will
detail all hazardous/radiological material and safety requirements for a particularam

task. Specific details and requirements of the confined space entry procedures are

NWT/WP/Alamed_med/revO 5
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" detailed in the Project Health and Safety Plan along with samples of the forms
_, required.

m 10. Respiratory protection may be required; therefore all on-site personnel shall have
medical qualification and have a documented fit-test as required in accordance
with the references. Respiratory protection is anticipated as a contingency only.

" Air monitoring in accordance with the Project Health and Safety Plan will be used
during all operations.

" 11. The following instruments, at a minimum, (or equivalent) will be calibrated and
maintained in accordance with the manufacturers recommendations and shall be

on-site for use during the project:at

Manufacturer Inst./Probe Tvoe Quantity
,, Thermo Inst. 580 B PID 1

Gastech GT 302 4 Gas Meter 1

Ludlum M3/44-9 13/),Meter 2
,, Ludlum 2929 Counter 1

Ludlum M19 Dose Rate 1
F&M HV-1 Air Sampler 2

•,, F&M LV-1 Air Sampler 1

12.Only qualified personnel in accordance with the references will perform

-- _ shipments of hazardous/radiological materials and/or waste.

13.Certifications of Decontaminated Equipment will be acquired from all rental
•-, venders used.

i
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I

6.0 Detailed Procedure
Ill

NOTE: MANY OF THE DETAILED PROCEDURES ARE SIMILAR TO THOSE
IN PHASE III, AND WILL RUN CONCURRENT TO THOSE OF PHASE III.

., WHEREEVER POSSIBLE, OPERATIONS WILL BE COMBINED TO
PREVENT DUPLICATION OF EFFORT AND TO REDUCE THE OVERALL
PROJECT TIMELINE.

1. The project work will be divided into four tasks. Task I will include initial
mobilization and the identificationand delineationof all work areasand removal

,,,, of obstructions from above the line. Task II will involve the initial excavation,
preparation of the pipeline for removal, and installation of a temporary diversion
system. Task III will be the exhumation, removal, decontamination and

,- packaging of the waste materials for disposal. Task III will also include the
performance of surveys and soil sampling and analysis of the excavation areas to
ensure all radiological materials are removed to the limits specified. Task IV will

,,,, be replacement of the sewer lines, shipment of wastes and final demobilization.

2. All work will be performed in a safe and conscientious manner. The work
a instructions and requirements of the NWT Site Health and Safety Plan (SHASP)

and Project Work Plan (PWP) for this project will be reviewed with the work
force prior to the start of work and shall be adhered to at all times while on the

" _€ work site.

NOTE: THE PHYSICAL CONDITION OF PIPELINES IS NOT KNOWN.
" CAUTION WILL BE UTILIZED DURING THE EXCAVATION AND REMOVAL

PROCESSES TO PREVENT RELEASES TO THE ENVIRONMENT. SHOULD
PHYSICAL DETERIORATION BE OBSERVED, WORK SHALL STOP AND THE

m CONDITION OF THE PIPELINES EVALUATED TO DETERMINE IF THE
PLANNED REMOVAL METHODS ARE APPROPRIATE.

" NOTE: RADIUM, ITS DAUGHTER PRODUCTS, AND/OR HYDROGEN SULFIDE
ARE THE SIGNIFICANT HAZARDOUS MATERIALS ANTICIPATED. HOWEVER,
OTHER MATERIALS MAY BE PRESENT. GOOD HAZARDOUS MATERIAL /

"= HAZARDOUS WASTE WORK PRACTICES SHALL BE EMPLOYED AT ALL
TIMES.

i,

NOTE: DURING EXCAVATION, SOIL SAMPLES SHALL BE COLLECTED ON
INCREMENTS AS DIRECTED IN THE SPECIFICATIONS AND THE APPROVED

" WORKPLAN TO DETERMINE THE PRESENCE OR ABSENCE OF
RADIOLOGICALCONTAMINATION IN THE SURROUNDINGSOILS.

am
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t

6.1 Mobilization
all

a. Travel to site.

b. Set up on-site facilities (office, supply trailer, etc.) as required beyond Phase IlLm

c. Train personnel in site-specific hazardous/radiological material control procedures,
industrial safety and procedural controls. Training to be given by the Project
Manager/SHSO.

d. Remove the physical obstructions from above pipelines.

e. Verify all personnel records required by the project specifications.

f. Obtain Facility excavation permit.

,. g. Contact Underground Service Alert for excavation approval number.

h. Coordinate with local Hospital for emergency services.

i. Coordinate with Facility Security to obtain personnel I.D.'s and vehicle passes
where necessary.

6.2 Identification of Work Areas

1. Using hand held magnetometers (Schonstedt 72 CV) survey the areas surrounding
the pipelines to be removed. Note any possible crossing lines that may interfere
with excavation activities. Utility surveys shall be coordinated with appropriate

" facility personnel. Drawings of the planned excavation areas shall be reviewed
prior to actual excavation to ensure crossing lines or utilities are not present.

2. Barricade and post the designated work area as "Radioactive Material Area",
"RWP Required for Entry" and "Authorized Personnel Only".

m 3. Perform Lock Out / Tag Out Procedures on any electrical/flow regulatory service
that may be associated with the pipeline scheduled for removal.

a 4. Perform and document a survey to determine background conditions throughout
the planned work area. This survey will be utilized to verify that contaminated
materials are not left at the conclusion of the project.

Ill

5. A prefabricated trench box will be installed in all excavations to prevent trench
collapse. This box shall be moved as the excavation lengthens and backfilling is

" performedin other sections of the trench.

NWTIWPIAlamedalmedlrevO 8
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6. Work areas shall be fenced and posted as a barricade against inadvertent entry of
unauthorized personnel.

" 6.3 Initial Excavation of the Contaminated Pipelines

1. All surfacing materialsare to be considered clean for the purposesof this work
"" plan. All asphaltic and concrete debris will be segregated, stockpiled, and

disposed of as construction debris at the appropriate Class III disposal facility. If
,, recycling of the asphaltic materials is determined to be logistically possible, this

waste stream will be diverted to the appropriate recycling facility.

,,,, 2. Soils removed to the upper surface of all sewer pipelines (overburden) will also
be considered clean for the purposes of this work plan. Confirmatory samples
will be taken as a precautionary measure once every 20 linear feet of pipeline or

a every 10 cubic yards of material removed, whichever is less, or if significant
breaks are noted in the lines. The total estimated volume of soils and pipe to be
removed is approximately 4000 cubic yards, with 1000 yards being assumed

., contaminated with radium exceeding the release concentration.

3. All overburden soils removed will be stockpiled on plastic sheeting adjacent to
g the excavations, covered and bermed, to prevent wind and rain erosion pending

backfilling operations.

4. Initial excavation of the pipeline shall be performed in stages, exposing the entire
upper portion of the pipeline in one operation, and then proceeding to excavate
below the upper portion of each successive portion of pipeline to be removed.

m This process will enable the work crew to identify any failed sections of lines,
possible interferences, or other situations that may require a modification to the
work plans.

m

5. All materials removed from below the upper surface of the pipeline will be
considered potentially contaminated, until soils testing confirms the presence or

•- absence of radium or other hazardous material contamination. These materials
will be segregated and stored separately from the materials removed from above
the pipeline (overburden). These containers will be clearly marked and under

•- radiological controls until clearance sampling has been performed and the Project
HP determines that there is no radium contamination above the project limits.

" 6. An engineered trench box will be positioned as each section of pipeline is
excavated and prepared for removal° This will allow trench entry, contingent on
satisfactory completion of the CSWP where required, for pipeline plugging,

" sampling and line inspection, as needed. The engineered trench box will be
moved down the trench as each successive section of pipeline is exposed and
removed.

411

g
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" 6.4 Removal of Contaminated Pipelines
v

NOTE: DURING ANY LINE ENTRIES, PRECAUTIONS WILL BE TAKEN TO
ENSURE THAT UNAUTHORIZED RELEASES OF RADIOACTIVE MATERIALS
ARE PREVENTED. SPILL PREVENTION PRACTICES AS OUTLINED IN THE
NWT SITE HEALTH AND SAFETY PLAN AND FIELD OPERATIONS
PROCEDURES WILL BE USED AT ALL TIMES.

1. Locate and identify the location of the line section to be removed. Locate1

other utility or service lines that cross (or potentially cross) the section being
removed.

2. Mark the surface material (concrete/asphalt) using paint along the centerline
of the pipe.

o
3. Based on the diameter of the pipe section being removed, use a chalk line to

mark the edges of the trench. The edge of the trench will be measured from
the centerline of the pipe and the distance will be calculated by adding the
radius of the pipe plus one-foot.

4. The pipe section will be isolated at a designated manhole or end section of
above grade pipe upstream of the section to be removed utilizing an inflatable
pipe plug. The downstream section will be plugged at the first manhole from
the section (or sections) to be removed to prevent back flow due to tidal

" _ actions.

,m 5. Temporary piping will be routed from either the manhole upstream or the cut
end of the above grade pipe to the first available downstream manhole from
the section to be removed. A submersible pump will be utilized for effluent

,- transport if the upstream termination point is in an existing manhole.

6. The surface material will be saw cut along the trench chalk line. Manholes
g will be saw cut two feet greater than the diameter of the manhole.

7. Once the surface has been cut, a hydraulic breaker, mounted on a backhoe or
g excavator, will be used to break the concrete into manageable pieces.

Concrete pieces or asphalt will be removed with the backhoe or excavator and
loaded directly into dump trucks for transport to a concrete/asphalt recycling

m facility for recycle as engineered fill.

8. Soils will be excavated using the backhoe/excavator and loaded into dump
m trucks for transport to a staging area for analysis prior to disposal. Side-walls

of the trench will be protected using trench shoring boxes and/or hydraulic
jacks. Areas of the trench containing crossing utility lines will be excavated

" by hand to expose the crossing utilities prior to excavating with the
backhoe/excavator.

aid

NWT/WP/Alameda/med/rev0 10

Ill



I

Phase IV, Exterior Piping

Q

9. Once the top of the pipe is uncovered, extreme care shall be used not to break
or disrupt the existing integrity of the pipe. Periodic inverts will be taken to

a identify the existing elevations of the pipe. One foot of soil will be excavated
along each side of the pipe to completely expose the pipe.

a 10.Piping will be inspected for integrity, and the ends sealed with plastic. Upon
initial lift, the pipe will be contained in a plastic wrap prior to removal from
the trench area.

411

1I. The removed sections of piping will be evaluated for decontamination or
volume reduction efforts once removed from the trench. Should411

decontamination appear feasible, a decontamination area will be established in
a facility-designated location.

I

12. After the pipe section has been removed from the trench, remove an additional
foot of soil.

13. Perform a survey using a count rate instrument with a 2" X 2" NaI detector.
Note any areas exceeding the pre-determined background count rate. Any
areas clearly indicating residual radium contamination will require further soil
removal. Direct approval of the Project Manager is required for any
additional soil removal, following notification of the IOC Project Manager
and RASO. Photograph the trench at the conclusion of the removal operation

" _ and during subsequent backfill and replacement operations.

14.If ground water is encountered in the excavation, the water will be pumped to
a temporary, 20,000 gallon holding tank. The water will be treated by
filtration with particulate filters followed by an activated carbon bed filtration.
Following sampling and analysis, the water will be utilized for irrigation of
Area 1 at a rate that does not produce saturation of the soils.

15. Obtain composite soils samples from the trench area at a rate of two per ten
feet of excavation. The samples will be analyzed for residual radium. If the
analysis indicates that concentrations exceed the release limit, additional soil

m removal will be required. Direct approval by the Project Manager is required
prior to any additional soil removal, following notification of the IOC Project
Manager and RASO. See Section 6.6 below. Final radiological release of the

,J soils will be performed by TTEMI as oversight contractor.

16. Once the trench is verified radiologically clean, backfill will be placed and
o compacted as specified in the technical specification, with clean approved fill

material to within six inches of the bottom elevation of the new pipe. Six
inches of bedding sand will be placed and compacted. Elevations will be

" verified by laser level. See Section 6.7 below.

NWT/WP/Alameda/med/rev0 11
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i, 17.Following any corrections in elevation, install the new pipe and verify invert
elevations.

,m 18.Perform a survey of the designated work area to verify that no inadvertent
spread of contamination has occurred. Any area indicating levels of loose
surface contamination exceeding 300 dpm/100 cm2 beta gamma, or 20
dpm/lO0 cm2of alpha activity will require decontamination.

19. Repeat the above until all identified piping has been removed and replaced.

20. Pre-cast manholes will be used to replace existing manholes. The bottom
elevation will be verified prior to placing the manhole base. Sections will be
installed in accordance with the technical specification.

,n 21. Following installation of all pipe and manholes, the system will be tested,
inspected and approved prior to backfilling. Additional de-watering may be
required during this operation. Upon acceptance, the backfilling will be

,, completed and the surface finished to match existing adjacent surfaces.

6.5 Cleaning and Storage of the Contaminated Pipeline
ilm

1. Samples of the material in the interior of the pipeline shall be taken when the
pipeline is initially brought to the cleaning and storage area. All materials
from the interior of the pipeline will be considered contaminated until proven

"" _€ otherwise.

a 2. Photographs of the pipeline shall be taken for project archives.

3. Each section of line shall be sequentially numbered for identification and
,,,, reporting.

4. The pipeline will be washed using pressure washers and all rinsate and
" materials collected and stored as contaminated materials, pending sample

analysis. The pipeline will then be moved to a temporary survey area, and a
surface survey for the presence of residual radium contamination will be
performed.

5. If further cleaning is required, the pipeline will be pressure washed one
" additional time. ff subsequent surveys indicate that the pipeline is still

contaminated, more aggressive removal techniques will be employed
including, surface scabling, chipping, and breaking. If the contamination is

m found to extend throughout the pipeline, the decision will be made to dispose
of the pipeline whole.

III

el
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" 6. Personnel and area air monitoring will be performed whenever aggressive
_, surface removal techniques are employed in the decontamination of the

pipelines.
in

7. Surface wetting will be the primary engineering control during these
operations to prevent the release of airborne contaminates.

iii

8. It is not anticipated that surfactants or other additives will be used in the
cleaning process. If these types of materials are to be used, a MSDS shall be

" forwarded to the SHSO prior to the delivery of the materials.

9. During all cleaning activities utilizing pressure washers, personnel possibly
exposed to the spray will be outfitted in the appropriate personal protective
equipment (PPE) as outlined in the SHASP. This equipment will include, but

,, is not limited to, respiratory protection, rain suits, gloves, boots, and leg and
metatarsal guards.

,, 10.When a section of pipeline is determined to be below the release limits set in
the contract the pipeline will be moved to a clean disposal storage area, and
broken up for easier transport and disposal.

11.Every section of pipeline shall be tracked using the identification number
issued when the pipeline section was first brought to the cleaning and storage

,,, _ area.

12. A logbook detailing the progress of the pipeline sections shall be maintained
,, and available for inspection at the pipeline cleaning and storage area.

13. Photographs of the cleaning and survey operations will be taken for the
,- project archives.

6.6 Over-excavation of Potentially Contaminated Soils
tll

1. Areas immediatelybelow the removedpipeline shall be surveyed,as required,
priorto the installationof the new pipeline.

2. Surveys will be performedboth remotely or after successfully completing a
CSWP, and entering the trench. These surveys will include the use of hand

" held direct reading instruments, and as directed the recovery of suspect soils
for more detailed analysis.

" 3. Over-excavation of contaminated soils will only be performed after receiving
written permission to proceed from the IOC representative.

" 4. The written authorization to proceed should include a not to exceed quantity
on the amount of soil to be removed.

Ii
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Phase IV, Exterior Piping

m

_€ 5. Soils removed during overexcavation activities will be considered
contaminated, and will be segregated, transported, and stored as such pending

"' the results of the soil analysis.

6. At no time will overexcavation be allowed that might undermine the
" foundation of a structure or nearby pipeline.

7. After completing the overexcavation, additional samples will be collected to
'_ determine if additional soils need to be removed to achieve the project

objectives.

a 8. A third party contractor will perform confirmatory sampling. Notification of a
sampling requirement will be made at least 2 hours prior to the required
sampling time.

iii

6.7 Filling of Trenches and Excavations.
I

NOTE: NO FILLING OPERATIONS WILL BE UNDERTAKEN PRIOR TO THE
RECEIPT OF WRrlq'EN PERMISSION RECEIVED FROM BOTH THE IOC AND THE

m COUNTY OF ALAMEDA OR OTHER RESPONCIBLE AGENCY.

1. All filling operations shall be accomplished using clean, debris free materials.
Wherever possible the native materials previously removed shall be used as

-- _ backfill for the trenches and excavations.

•,,, 2. Where there is insufficient and/or unsatisfactory materials available for filling
operations, clean import materials shall be obtained and placed by the work
crews.

3. Materials shall be placed in the trenches/excavations in 18 inch lifts when
replacing all areas, and compacted using either a "Sheep's Foot" attachment

-, for the excavator or a hand operated, gas powered tamper. Compaction will
be determined using field density tests to insure conformance with the project
specifications, however significant ground water intrusion will degrade this

m compaction efficiency. If ground water is impacting the excavation, bridging
materials will be used to form a suitable base for the compaction of the soils.
De-watering may be required during backfill activities.

am

4. At no time will personnel enter an excavation greater than 4 feet deep in order
to compact soils. In a trench/excavation greater than 4 feet deep only remote

" compaction methods will be used.

5. In areas that will require the placement of asphalt and/or concrete as the final
m layer of backfill materials will be compacted to the percentage as specified in

NWT/WP/Alamed,qmed/rev0 14
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"' the contract drawings or Technical Specification. Compaction in all areas will
_€ be as specified in the project specifications and technical drawings.

" 6. All areas disturbed during operations shall be returned to the pre-existing
grade using the methods of filling detailed above.

" 6.8 Concreteand Asphalt Removal and Replacement.

,, 1. All removal operations will follow the project specifications and drawings for
cut back and angle of cut. NWT personnel will supervise and assist the
subcontractor in locating, cutting, and removing the affected areas as needed

,, during the project. Materials removed shall be stockpiled and sorted by type
for disposal.

2. All concrete/asphalt removal operations shall be accomplished at one time, as
will the replacement operations.

,,,, 3. All replacement materials shall meet or exceed the requirements of the project
specifications of ABC and asphalt. Certifications for the materials as well as
test results will be supplied to the Facility prior to the installation of the

a materials.

4. All concrete and asphaltic debris resulting from the removal operations shall

•.- _ be disposed of at an approved Class III landfill.

6.9 Shipment of Waste.
g

1. All wastes generated during the performance of this contract, except those
listed below shall be disposed of at Envirocare of Clive, Utah.

aim

a. Wastes not destined for Envirocare;
b. Clean soils, unsuitable for reuse as backfill

" c. Clean concrete and asphaltic debris
d. Pipeline rubble and debris found to be below release limits

" 2. All radioactive waste shipments shall be accompanied by a Uniform
Hazardous Waste Manifest signed by the Alameda Point Facility Manager or
his designated replacement as the generator.

in

3. Other wastes to be shipped to the Envirocare facility include any
contaminated soils, piping, the materials removed from the interior of the

m pipeline, as well as any rinsate and contaminated PPE.

g
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Phase IV, Exterior Piping

" 6.10 Demobilization.

1. Decontaminate all equipment and remaining supplies for unrestricted use.

2. Remove all postings and signs related to the project.

3. Clear any debris or scrap materials remaining on the project site.

,, 4. Insure that all waste streams have been transported to the appropriate disposal
sites.

,m 5. Perform a final inspection and photographic tour of the project site with the
IOC representatives, County of Alameda representatives, and Facility
representatives.

I

6. Remove and transport all equipment from the project site.

-,,_€

I

J
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Phase IV, Exterior Piping

t

7.0 Reports and Records

,B During the execution of this project the following reports will be submitted;

1. Daily Quality Control Reports
2. Survey Summaries (including quantity calculations)
3. Manifests for California Designated Waste Disposal
4. Quality Control Reports of Geotechnical and Materials Testingdam

5. Documentation of Disposal
6. Safety reports
7. Coordinating Documentation with the regulating agencies
8. Air Sampling Results
9. Daily Safety Inspection Logs

,, 10. Site Specific Training Logs
11. Site Control Logs
12. Accident Reports

,. 13. Incident Reports

Within 60 days of the completion of the demobilization portion of the project, a final
,, report will be issued to the IOC Contracting Officer. All activities on site will be

documented in narrative with photographic support. This final report will include the
following sections;

• A cover letter signed by the Project Manager certifying compliance with the
project specifications.

de

• On site activities narrative in chronological order. To include the following;

a 1. Condition and contents of all sewer pipeline components.
2. Photographic documentation of all activities.
3. Sample results, with supporting field data, for all analyses performed on

" the contract.

4. Backfilling methods and materials.
5. Depth of groundwater, if any was encountered.

m 6. Copies of all waste analyses, profiles and manifests.
7. Transporter and Disposal Site certifications.
8. Copies of all Logbooks maintained on the project site.

" 9. Disposal certificates (as available) for all hazardous/radiological disposal.

At project completion, the NWT Project Manager/SHSO or designee is responsible
" for the development and submittal of the Final Report. The Final Report will be

reviewed and approved by the Program Director prior to submittal to the
Government. The Final Report will include all radiological material and Health &

" Safety survey documentation, a detailed narrative of the project with photographs,
and shipping and disposal documentation.

lira
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Site Health and Safety Plan Acknowledgment

I understand and agree to abide by the provisions of this Site Health and Safety Plan (SHASP) for
the activities described in the Project Work Plans. Failure to comply with these provisions may lead
to disciplinary action, which may include dismissal from the work site, termination of employment
or, for subcontractors, termination of the work contract.

Printed Name Company Signature Date
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Disclaimer

The enclosed Site Health and Safety Plan (SHASP) has been designed for the methods presently
contemplatedby New World Technology (NWT) for execution of the proposed work. Therefore,
the SHASP may not be appropriate if the work is not performed by or using the methods presently
contemplated by NWT.

In addition, as the work is performed, conditions different from those anticipated might be
encountered and the SHASP may have to be modified. Therefore, NWT makes no representations
or warranties as to the adequacy of the SHASP, except for warranties specifically stated in the
SHASP itself.
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1.0 Introduction

1.1 Objective
The objectiveof this Site HealthandSafetyPlan (SHASP) is to ensurethatsafeworkingconditions
exist during the work activities at the Alameda Point, formerly Naval Air Station, Alameda,
California(NAS, Alameda)project. The safetyproceduresoutlinedhavebeen establishedbasedon
preliminaryanalysisof potentialhazardswithin the site. This SHASPdescribesthe healthand safety
requirementsandproceduresto be used while conductingfieldworkandincludes:

Responsibilities of persons on site;

Training Program;

, Specific Work Procedures;

Medical Surveillance Program;

Hazard Control Program;

Decontamination Procedures;

Emergency Response Plan;

Monitoring Program;

Activity Hazard Analysis;

This document, in combinationwith NWT's Corporate Health and SafetyManual, also serves as the
company's Injury and Illness Prevention Plan (I]PP).

1.2 Site and Facility Description
AlamedaPoint, formerlyknown as Naval Air Station (NAS), Alameda is locatedin the city of
Alameda,Californiaadjacentto the San FranciscoBay. The project will occur attwo locations at
the base, InstallationRestoration(IR) Site 5 consistingof Building5 andIR Site 10 consistingof
Building400. This sectiondescribeseach of the buildingsand structuresof concern and summarizes
the informationrelating to the levels of radiological contamination and any other hazards that may
be encountered during the proposed operations. Appendix A contains a copy of the hospital route
map and the site map with the two buildings and immediate surrounding structures located at the
facility (Figures 1-1and 1-2,respectively).

NWT_ ASPkAlameda_,medh'ev2
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1.2.1 Building 5
Building5 was originallyused for the paintingof radium dials and for other dial refurbishingrelated
radiological work. Initial surveys of the structure in 1995 revealed the possibility of radiological
contamination in drains and related structureswithin the building. Subsequent to the closure of the
facility, in 1996 additional surveysof the storm sewers were performed that confirmed radiological
contamination in the sewer piping both inside the structure and continuing down stream outside the
structure.

1.2.2 Building 400
Building400 was originallyused for missilerework operations prior to the relocationof all Building
5 operations to this location. Surveys of the structure, performed in 1996, revealed radiological
contamination in various spaces and in the drain system in the building. Further surveys of the
exterior pipingrevealedone area of possiblecontamination in the industrial waste piping beyond the
building perimeter.

1.2.3 Summary of Contaminates
The following materials are suspected of being present in the work area:

Radium 226 - Contaminate
Hydrogen Sulfide - Evolved gas

_' Diesel Exhaust - Heavy equipment
Gasoline Exhaust - Heavy equipment, support equipment and vehicles
Benzene - Fuel Component, heavy equipment
Toluene - Fuel Component, heavy equipment
Ethyl Benzene - Fuel Component, heavy equipment
Xylene - Fuel Component, heavy equipment
Nuisance Dust - Result of work activities

1.3 Policy Statement
It is the policyof New WorldTechnology (NWT) to provide a safe and healthfulworkenvironment
for all its employees, subcontractors and clients. NWT considers no phase of the operation or
administration to be of greater importance than the prevention of injury or illness. Safety takes
precedence over expediency or shortcuts, and every reasonable step to reduce the possibility of
injury, illness, or accident will be taken.

This SHASP prescribes the procedures that must be followed during fieldwork associated with the
NAS, Alameda project. Operational changes which could affect the health or safety of personnel,
the community,or the environment will not be made without the prior approval of the NWT Project
Manager (PM), and the Health and Safety Manager.

NW'IM-IASPLAlamedakmedh-ev2
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The provisions of this SHASP are mandatory for all NWT personnel and subcontractors assigned
to the project. NWT requires all visitors to the work site to abide by the requirements of this
SHASP. The Health and Safety Manager will provide written addenda to this SHASP when changes
warrant. No changes to the plan will be implemented without prior approval of the Health and
Safety Manager or his authorized representative, and acceptance by the Resident Officer in Charge
of Construction (ROICC) assigned to the project.

1.4 References
This SHASP complies with Federal Occupational Safety and Health Administration (OSHA),
California Department of Occupational Safety and Health (CalOSHA or Cal DOSH), United States
Environmental Protection Agency (EPA), and certain U.S. Army Corps of Engineer (USCOE)
regulations. This SHASP follows the guidelines established in the following documents:

Standard Operating Safety Guidelines (EPA, June 1992);

Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities;
Department of Health and Human Services (DHHS), National Institute of

Occupational Health and Safety (NIOSH), Environmental Protection Agency (EPA),
and U.S. Coast Guard (USCG) Publication No. 86-116;

Title 10 of the Code of Federal Regulations (CFR), Parts 10 and 20;

Title 29 of the Code of Federal Regulations (CFR), Parts 1910 and 1926;

Title 8, Division 1, Chapter 4, Subchapter 7 of the California Code of Regulations
(CCR), General Industry Safety Orders (GISO)

Title 22, Division 4, Division 4.5 of the California Code of Regulations (CCR),
Environmental Health Standards for the Management of Hazardous Waste

U.S. Navy, Naval Facilities Engineering Command Guide Specification (NFGS-
0152C, 30 September 1997);

U.S. Army Corps of Engineers Safety and Health Requirements Manual (USCOE 385-
1-1, September 1996);

NWT Corporate Health and Safety Manual.

The contents of this SHASP are consistent with, or supplement, the NWT Corporate Health and
Safety Manual. All applicable provisions of the manual will also be followed during this project.
A copy of the Corporate Health and Safety Manual will be maintained at the job site by the Site
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Health and Safety Officer (SHSO). All NWT employees and subcontractors must follow the
facilities' fire, safety, and traffic regulations, all applicable federal, state, and local regulations, as
well as the US Army Corps of Engineers (USCOE) Safety and Health Requirements Manual
(EM385-1-1).
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2.0 Responsibilities

2.1 All Personnel
Eachperson is ultimatelyresponsiblefor their own healthandsafety,for completingtasksin a safe
mannerand for reportinganyunsafe acts or conditions to his/her line supervisorand the Project
Supervisor (PS). All persons on-siteareresponsible for continuousadherenceto healthandsafety
proceduresduringthe performanceof anyproject work. In no case may work be performed in a
mannerthatconflictswith the intentof, or the inherentsafetyprecautionsexpressedin, this SHASP.
After duewarning,persons who violate procedureandworkrules maybe dismissedfromthe site,
terminated,or have theircontractrevoked. Blatantdisregardor repeatedinfractionsof health and
safetypolicies are groundsfor disciplinaryactionup to, and including,dismissal, and/or removal
from the work area.

All NWT and subcontractor personnel are required to read and acknowledge their understanding of
this SHASP. All project personnel are expected to abide by the requirements of this SHASP and
cooperate with project management in ensuring a safe and healthful work site. Site personnel are
required to immediately report any of the following to the PS:

Accidents and injuries, no matter how minor;

Unexpected or uncontrolled release of chemical substances;

Any signs or symptoms of chemical exposure;

Any unsafe or malfunctioning equipment; and

Any changes in site conditions that may affect the health and safety of project
personnel.

In addition to reporting these situations, any employeemay halt an activity that, in theirjudgement,
constitutes an Immediately Dangerous to Life and Health (IDLH) situation.

2.2 Project Manager
The ProjectManager (PM)has overall responsibilityfor the health and safetyof all personnelon the
project. The PM's responsibilitywith regard to health and safety is to maintain companypolicy and
resolvehealth and safety issueswith the assistance and guidance of the Health and SafetyManager.
The PM will provide the Health and Safety Managerwith the company name and representativesof
those contractors being considered for hire, as well as those hired, to allow required preliminary
information to be collected in a timely manner.
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The PM is responsible to:

Notify the Health and Safety Manager when field operations begin so that field support
can be scheduled;

Insure that the SHASP is read and signed by all field personnel on the project,
including subcontractors. The Health and Safety Manager and the PM must also sign
the SHASP;

Ensure that all provisions of the SHASP are followed. Contact the Health and Safety
Manager for any variances or modifications desired;

Demonstrate a personal commitment to safety on the project;

Ensure that tailgatesafetymeetingsare conducteddaily, signedby all fieldworkers and
reviewed by the PS and the PM;

Ensure that Daily Log (DL) forms are completed for each day of operations, signed and
dated by the author, and that all persons listed have signed the SHASP and tailgate
safety meeting forms;

Have supervisors inspect the project at least weekly, with inspections and corrective
actions documented on Daily Logs forms;

Ensure correction of any reported or observed safety hazard;

Ensure employees are trained on the hazards of any hazardous substances used.
MSDSs must be on-hand for all hazardousmaterials(other than wastes)and containers
must be properly labeled;

Ensure that project safety equipment is inspected regularly (monthly for fire
extinguishers);

Report all near miss, injury, illness and vehicle accident incidents to the Health and
Safety Managerand the Resident Officer In ChargeOf Construction (ROICC) within
24 hoursand ensure that a Safety InspectionReport (SIR) form is initiated. Accidents
resulting in a fatality or inpatient hospitalization of an employee must be reported
within 8 hours. The ROICC will be notified and be given a copy of the SIR and a
completed Form CSIR-1;
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Notify the Health and Safety Manager when field work lasts more than six months so
that the SHASP can be reviewed and updated as needed;

Immediately notify the Health and Safety Manager and the ROICC upon receiving
notice of any regulatory agency inspection;

Ensure that the project files receive copies of:

All internal and external Health and Safety correspondence
All air sampling records (including "none-detected")
All accident reports and SIR documentation
Documentation of audits and corrective actions

All Daily Logs.

The PM must have completed the Hazardous Waste Supervisor's 8 Hour course.

The PM will perform at least one site safety audit per month while field activities are conducted and
will ensure that all accidents, incidents and/or near-misses are investigated in a timely manner. The
PM will ensure that management performs an investigation of all incidents or accidents that have
the potential to cause a lost-time or hospitalization incident or fatality within 24 hours of the
incident.

The PM for this project is William Haney.

2.3 Health and Safety Manager
The Health andSafetyManageris responsible for the preparationandmodification(as necessary)
of this SHASP. The Health and Safety Managerwill approve changes and update the SHASPas
warrantedby altered site conditions and shall have the only authorizationto effect such changes
(exceptthose changes outlinedin the EmergencyResponsePlan). The Health and SafetyManager
will advisethe PMon healthand safety issues that may have animpacton projectoperations. In
addition,the Health and SafetyManageris responsibleto:

Oversee and review the work of the Site Health and Safety Officer (SHSO);

Administer the general Health and Safety Program;

Providetechnical assistance to the PM and the PS;

Investigate significant accidents, illnesses and near misses. Recommend corrective
actions as appropriate. Review all Safety Inspection Reports (SIR);
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_,,
Establish the required personal protective equipment for each work area;

Assist the PS and SHSO in establishing decontamination area locations;

Evaluate and approve contractors regarding health and safety compliance both prior to
accepting the contract and upon completion of the project, as appropriate; and

Establish proper employee exposure monitoring and assess the appropriateness of
protective measures.

The NWT Health and Safety Manager is Mark Divoky.

2.4 Project Supervisor
The Project Supervisor (PS) reports to the PM and is responsible for field enforcement of the
SHASP. This includes communicating project health and safety requirements to all on-site project
personnel (both NWT and subcontractor personnel), consulting with the Health and Safety Manager
regarding changes to the SHASP, and conducting periodic health and safety inspections with the
SHSO. The PS is responsible for informing the Health and Safety Manager and the PM of any
changes to the work plan, prior to implementation, so that health and safety issues introduced by
those changes may be properly addressed. The PS will be on-site during all project-related activities.
ff the PS must leave the site, the PM will designate the responsibilities of the PS to a qualified

_r' alternate supervisor [i.e., person(s) having 8-hours of hazardous waste operations supervisory
training per 8 CCR 5192 (e)(3)(A).]

Other responsibilities include:

Reading and being familiar with the Project SHASP, as well as appropriate NWT
Policies and Procedures;

Directing work so as to ensure personnel safety and protection of property and the
environment;

Presiding at tailgate safety meetings (a shared responsibility by the SHSO);

Providing all required safety supplies to work crews prior to each task;

Demonstrating a personal commitment to safety on the project;

Observing project personnel for signs of chemical or physical trauma;

Conducting job site safety audits with the SHSO at least weekly;
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Immediately notifying the PM and Health and Safety Manager upon receiving notice
of any job site inspection by a regulatory agency;

Correcting any hazards disclosed by project workers or the SHSO;

Rendering appropriate disciplinary action to individuals who do not strictly adhere to
the project SHASP;

Immediately notifying the PM, Health and Safety Manager, and the SHSO of any
illnesses, accidents, injuries, or near-misses related to the project, and submitting
appropriate documentation to the Health and Safety Manager with 24 hours;

Assist the Health and Safety Manager and/or SHSO in establishing appropriate site
control zones; and

The PS must have completed the Hazardous Waste Supervisor's course.

The NWT Project Supervisor is Dan Spicuzza. A qualified alternate supervisor designated by the
PM will be available in case the PS is temporarily away from the job site (due to illness or other
emergency).

2.5 Site Health and Safety Officer
The Site Health and Safety Officer (SHSO) will represent the Health and Safety Manager on-site
during field activities. As such, the SHSO will be responsible for providing independent
surveillance of the routine implementation of the project SHASP. The SHSO may not, however,
authorizechanges to or variances from the SHASP. The Health and Safety Managermust approve
any modifications of the project SHASP with written concurrence of the ROICC, the Contracting
Officer's representative.

Other duties of the SHSO include:

Immediately stopping work if Immediately Dangerous to Life or Health (IDLH) or
other extremely hazardous conditions are encountered;

Verifying that all personnel has the necessary training and medical clearance prior to
entering the site;

Identifying all site personnel with medical restrictions to the PS;
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Determining that monitoring equipment is properly calibrated and used, and that the
results are properlyrecorded and filed;

Providing guidance to the Project Administrator for purchasing safety related
equipment;

Informing the Health and Safety Manager of significant changes in either the
environment or work procedures which may require modification of the SHASP;

Observing work party members for symptoms of on-site exposure or stress;

Overseeing implementation of the SHASP, reporting any deviations from the Plan,
regardless of the potential to adversely impact the health and safety of the employees,
to the PS and the Health and Safety Manager;

Immediately notifying the PS of any unsafe conditions observed and providing
technical guidance to the PS for the correction of the condition;

Recording daily weather conditions as part of the HS logs maintained at the site;

Conducting employee exposure monitoring for workplace contaminants, noise and/or
heat stress as outlined in Section 8;

Monitoring the use of required protective clothing and safe work practices;

Recordingon the Entry Log forms the names of all personnelwho enter the Exclusion
Zone (EZ) or Contamination Reduction Zone (CRZ);

Determiningand posting routes to capable medical facilities and emergencytelephone
numbers (including poison control center), and arranging emergencytransportation to
medical facilities;

Notifying local public emergencyofficers of the nature of the operations, and posting
of their telephone numbers in an appropriate location;

Conducting and documenting required project specific training;

Conducting job site safety audits at least daily;

Ensuring that training and medical records are maintained on-site for all NWT and
subcontractors personnel;
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Monitoring project personnel to ensure ongoing compliance with the SHASP;

Assisting the PS in establishing appropriate Work Zones;

Presiding at tailgatesafetymeetings (a shared responsibilityby the PS) and maintaining
attendance records;

Monitoring that decontamination procedures are meeting established criteria;

Acting as Project Hazard Communication Coordinator as required by 8 CCR 5194;

Responding to employee's/contractor's health and safety concerns;

Periodically auditing subcontractor qualifications to ensure only properly qualified
personnel are allowed in the work area;

Ensure employees are trained on the hazards of any hazardous substances used.
MSDSs must be on-hand for all hazardousmaterials (other than wastes) and containers
must be properly labeled;

Ensure that all safetyequipment on site is periodically inspected (monthly for all fire
extinguishers); and

The SHSO must have completed the Hazardous Waste Supervisor's course.

The NWT Project Site Health and Safety Officer is Mark Divoky, who also serves as the Corporate
Healthand SafetyManager for New WorldTechnology. The ProjectManager,with the concurrence
of the Health and Safety Manager, will designate another suitable project worker to act as alternate
SHSO in case the primary SHSO cannot be on site (due to illness or other emergency).

2.6 Subcontractor Management and Personnel
Subcontractormanagementis responsiblefor the complianceof their personnelwith this SHASP.
Since subcontractorsarehiredfor theirspecific expertise, they mustassumeprimaryresponsibility
for the health and safetyof their personnel. The subcontractor'sField Supervisoror CrewLeader
willalso be responsibleforperforminga weeklysafety inspectionof theiroperations. A copyof this
inspectionmustbe submittedtothe PS eachweek. If the subcontractorpersonnelwillbe performing
workwithineither the ExclusionZone(EZ)or ContaminationZone (CRZ),the subcontractor'sField
Supervisormusthave successfullycompleted8 hoursof HazardousWasteSupervisorytrainingper
8 CCR 5192 (e)(4).
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Subcontractors must also:

Comply with all applicable Occupational Safety and Health Administration (OSHA)
regulations as defined in 29 CFR 1910 and 1926, 8 CCR and 22 CCR, as well as the
United States Army Corps of Engineers "Safety and Health Requirements Manual"
(EM 385-1-1).

Perform all work in accordance with this SHASP.

If the work will be performed in the EZ or CRZ, provide documentation for each on-
site worker of successful completionof 40 hours training in health and safetypractices
for hazardouswaste operationsper 8 CCR 5192 (e)(3)(A). This must be receivedprior
to the employee starting work on the site.

For work in the EZ or CRZ, provide documentation for each on-site worker of a
doctor's approval for the worker to perform hazardous waste remediation work based
on an annual medical exam and work history review prior to the worker arriving on
site.

Provide updated documentation as on-site individuals complete annual HAZWOPER
refresher training and/orreceive annual medical examinationsfor workers entering the
EZ or CRZ. Such documentation must be provided prior to the expiration date of the
previous year's training/physical examination.

Provide theirown personalprotectiveequipment (including safetyboots, safetyglasses,
hard hats, respirators, protective clothing and the like), unless otherwise specified in
the contract documentation.

Report all incidents/accidents/injuries/near-misses immediately to the PS. Provide
input to NWT's investigation of any mishap or near miss. Provide documentation to
NWT of the subcontractor's internal investigation of the mishap/near miss.

Provide proof of additional (non-HAZWOPER) training upon request (e.g.,
documentation of forklift training, confined space entry, heavy equipmentoperation).
If the requested documentation is not provided, the subcontractor's personnel may not
be permitted to perform the work on site that is covered by the required additional
training.

Submit to the Health and Safety Manager a task-specific hazard analysis for their
anticipated work.
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Provide awareness level training to affected NWT workers regarding any material,
equipment or operation which may pose a hazard to the NWT employees.

Provide a Material Safety Data Sheet (MSDS) to NWT for all materials used on the
project which are regulated by the Hazard Communication Standard (8 CCR 5194).
NWT shall approve MSDSs prior to the material being brought on site.

Notify NWT in writing prior to bringing any radioactive materials or devices (e.g.,
nuclear density gauges) onto the job site. Such notification must identify by name the
subcontractor's Radiation Safety Officer and list the company's radioactive material
license number. A federal license or proof of reciprocity to work on a federal
installation must be provided.

Provide own first aid kits and first aid trained individuals (minimum 2 per crew).

Have in place an active and effective Drug Free Workplace Program in compliance
with the Federal Drug Free Workplace Act.

Provide written notification to subcontractor's own employees of the results of any
industrial hygiene monitoring conducted by NWT on those employees.

Immediately inform the NWT Project Supervisor of the presence, or anticipated
presence,of regulatoryagencyofficials at the job site. Provide documentationto NWT
of any citations or notices of violation issued to the subcontractor for work on, or
associated with the project. Such documentation shall include a copy of the written
citation and a summary of the subcontractor's corrective action plan.

2.7 On-Site Personnel and Visitors
No visitor will be allowed within the Work Zones without authorization from the PM and the PS.
Visitors requesting authorization to enter the Contamination Reduction Zone (CRZ) or Exclusion
Zone (EZ) must meet the requirements established for Project Personnel, including appropriate
medical exams and training. On-site Navy personnel will also be held to these requirements.
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3.0 Project Hazard Analysis

3.1 Scope of Work
The Alameda Point project will encompass the removal and replacement of concrete storm sewer
lines located in and around Buildings 5 and 400. The lines are buried under several structures as
well as two main streets in the general vicinity of Buildings 5 and 400. The lines are known to be
contaminatedwith Radium 226 and will be removed, decontaminatedand replaced in their entirety.
During the removal process a bypass system will be installed to insure continued operation of the
system.

Radioactive wastes generated will be packaged for shipment and disposal at Envirocare of Utah.

Additional work will include to investigation and possible removal of a sewer line recently
discovered that has no known terminus.

3.2 Activity Hazard Analysis
The activity hazard analysis identifies potential safety, health, and environmental hazards and
provides for the protection of personnel, the community, and the environment. Because of the
complexity and constant change of remediation projects, supervisors must continually inspect the
work site to identify hazards that may harm site personnel, the community,or the environment. The

PS must be aware of these changingconditionsand discuss them with the PM,the Health and Safety
Manager, and the SHSO. The Project PS will keep supervisors for subcontractors informed of the
changing conditions. Changes to the hazard analysis may be originated by the SHSO, but must be
approved by the Health and Safety Manager. Appendix D contains an activity hazard analysis for
each major task associated with this project and is supplemented by the following sections. Tasks
to be performed during this project include:

Mobilization/Demobilization

Site Preparation

Saw cutting and Concrete Removal

Excavation of Non-Contaminated Overburden

Excavation of Possibly Contaminated Materials

Excavation of Contaminated Materials

Pipeline Cleaning
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Pipeline Removal

Drilling

Soil & Water Sampling

Contaminated Waste Packaging

Pipeline Replacement

Equipment Decontamination

Backfill and Site Restoration

The following sections detail hazards likely to be faced by project personnel engaged in site
activities.

3.2.1 Materials Handling
Loading and unloading materials such as visqueen, sampling supplies, and decontamination
equipmentpresent a variety of hazards. These include cuts and abrasions from sharp objects, back
injuries from poor lifting techniques, as well as setting up and dismantling equipment, crushing
injuriesfrom falling or moving loads, pinchpoints, and being struckby movingequipment or loads.
The following fundamentals address the proper lifting techniques that are essential in preventing
back injuries:

The size, shape, and weight of the object to be lifted must first be considered. No
individual employee is permitted to lift any object that weights over 60 pounds.
Multiple employees or the use of mechanical lifting devices are required for objects
over the 60-pound limit.

The anticipated path to be taken by the lifter should be inspected for the presence of
slip, trip, and fall hazards.

The feet will be placed far enough apart for good balance and stability (typically
shoulder width). THE FOOTING MUST BE SOLID.

The worker will get as close to the load as possible. The legs will be bent at the knees.

The back will be kept as straight as possible and abdominal muscles should be
tightened.
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To lift the object, the legs are straightened from their bending position.

A worker will never carry a load that cannot be seen over or around.

When placing an object down, the stance and position are identical to that for lifting.
The legs are bent at the knees and the object lowered.

When two or moreworkers are required to handle the same object, coordinationis essential to ensure
that the load is lifted uniformly and that the weight is equally divided between the individuals
carrying the load. When carrying the object, each worker, if possible, will face the direction in
which the object is being carried. In handling bulky or heavy items, the following guidelines will
be followed to avoid injury to the hands and fingers:

A firm grip on the object is essential; leather gloves shall be used if necessary.

The hands and object shall be free of oil, grease, and water which might prevent a firm
grip. Fingers shall be kept away from any points that could cause them to be pinched
or crushed, especially when setting the object down.

The item shallbe inspected for metal slivers,jagged edges, burrs, and rough or slippery
surfaces prior to being lifted.

Site operations shall be organized to minimize the amount of drum and container movement. All
employees involved in the transfer of drums or containers shall be warned of the potential hazards
associated with the contents of the drums or containers during tailgate safety meetings prior to
beginning transfer operations. Tailgate safety meetings should also include information on safe
handling techniques, including:

Proper lifting techniques, back injury prevention;

Procedures and equipment used to minimize sources of ignition during transfer
operations;

Positioning of drums and containers to minimize obstruction of the work site; and

Employees are not to stand upon or work from drums or containers at any time.

U.S. Department of Transportation (DOT) specified salvage drums or containers and adequate
quantities of proper absorbent shall be kept available and utilized in areas where spills, leaks or
ruptures may occur. Drums or containers that cannot be moved without rupture, leakage or spillage
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shall be emptied into a sound container using the appropriate devise for the type of material being
transferred (i.e. explosion proof construction, compatible seal and diaphragm materials, etc.).

3.2.2 Compressed Gas Cylinder Handling
Damage to compressed gas cylinders can result in the release of toxic substances, rupture of the
cylinder or rocket-like activity. All project workers should be informed of the proper storage and
handling procedures for compressed gas cylinders, including:

Cylinders are to be stored only in designated areas away from corrosives and heat.

Stored cylinders should be segregated by type of material contained. Cylinders
containing flammable substances should be separated from those containing oxidizers
by a distance of at least 25 feet, or by a noncombustible barrier 5 feet high.

All cylinders must be clearly labeled.

Full cylinders shall be stored separately from empty cylinders, and should be arranged
so that older stock is placed in the most accessible location(s).

Cylinder caps will be in place at all times during storage and transport.

'_€ Cylinders shall be stored and utilized in an upright position, and secured to prevent
falling with chain or rope. The area around and above each cylinder should be clear
of potential falling objects.

Inspect cylinders and lines prior to use. Lines must be tested for leaks with soapy
water.

Do not use any cylinder that shows signs of damage, including rust, corrosion, deep
dents or unusual sounds.

Cap and secure cylinders to the hand truck or other vehicle during transport.

Remove cylinder caps by hand or with a friction wrench.

3.2.3 Vehicle Traffic
Vehicle operators will check carefully for nearby traffic before proceeding at a cautious pace on
facilityroadways. Unless otherwisemarked, speeds should be held to 15mph or less while on site.
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Care should be taken to ensure that vehicles, equipment and materials are placed in a manner that
keeps obstruction of local traffic to a minimum. During work activities, it may become necessary
to move equipment in order to accommodate traffic and site activities.

Workers on foot should not wander into the active roadways. If work in active traffic areas is
required, workers will wear bright orange safety vests, and the work zone will be marked with
barricades, cones, and/or caution tape to warn traffic.

Where traffic control is necessary, base representatives will be contacted to ensure minimal
disruption of base activities. When the base cannot provide traffic control officers, project workers
may do so using high visibility road vests, hand-held stop signs and traffic cones.

3.2.4 Chemical Hazards
Health effects along with routes of exposure for health significant site contaminantsare detailed in
the following paragraphs:

Radium - Radiumis a radioactive metal with a melting point of 1700 °F. It is highly radioactive,
one gram produces 37,000,000,000 disintegrations per second (dps). Radium can enter the body
through inhalation, ingestion, or injection (cuts, wounds, abrasions, etc.) Radium replaces the
calcium in the bone structure and is a source of irradiation to the blood forming organs. Radon gas
is a radioactive daughterproduct of the natural decay of radium. Both radium and radon are known

_' human carcinogens.

Benzene - Benzene will cause local irritation to the skin, eyes, and respiratory tract and may cause
redness, dryness and scaling of the skin due to defatting. Acute systemic affects include headache,
dizziness, convulsions, coma and death may occur due to effects on the heart. Chronic exposures
effect the blood-forming tissues primarily, resulting initially in increases in blood cell counts
followed by aplastic anemia with an overactive or under active bone marrow. Epidemiological
studies have linked benzene with leukemia and it is classified as a suspected human carcinogen.

Ethylbenzene - Ethylbenzene will cause local irritation to the skin, eyes, and respiratory tract and
may cause defatting, drying and scaling of the skin. Acute systemic effects include headache,
dizziness, nausea, loss of appetite, lassitude and eventual coma if exposure is prolonged.
Ethylbenzene does not display the effects on the blood forming tissues seen with benzene and is not
classified as a carcinogenin humans or animals. Chronicexposures can result in effects on the liver,
kidneys and central nervous system.

Hydrogen Sulfide - Hydrogen sulfide is a gas that, in high concentrations can cause fatigue to the
sense of smell (odor disappears even though the material is still present.) Inhalation of hydrogen
sulfide at low concentrations can cause respiratory tract irritation, headache, dizziness, nausea,
vomiting,and loss of coordination. Higher concentrationscan causecoma and death within a matter
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of seconds. When removed from the exposure area, affected persons usually recover the ability to
smell the material within a matter of hours.

Toluene - Toluene will cause local irritation to the skin, eyes, and respiratory tract and may cause
defatting,drying and scalingof the skin. Acute systemiceffects include headache,dizziness, nausea,
loss of appetite, lassitude and eventual coma if exposure is prolonged. Toluene does not display the
effects on the blood forming tissues seen with benzene and is not classified as a carcinogen in
humans or animals. Chronicexposures canresult in effects on the liver,kidneys and centralnervous
system.

Xylene - Acute effects of xylene exposure include skin and mucous membrane irritation, central
nervous system effects, and respiratory irritation leading to pulmonary congestion, edema, and
hemorrhage. Inhalationexposure can also lead to liver and cardiac damage. Chronic exposure can
result in effectson the liver, kidneysand centralnervous system and may have an effect on the blood
forming tissues. No carcinogenic effects have been documented; possible teratogenic effects have
been observed.

Table 3-1 details the chemical specific information for each of the species detailed above.

Other Contaminants

Activitiesrequired during the project may result in some slight exposure of site workers and visitors
to contaminants at very low concentrations.

During on-site activities, all personnel will wear appropriate protective clothing whenever the
possibility for contact with contaminatedsoil or groundwaterexists (see Section 5.0). If respiratory
protection is required, only NIOSH approved non-disposable respiratorsmay be worn. Disposable
respirators are not permitted.

Material Safety Data Sheets (MSDSs) will be provided on-site for each hazardous material (other
than waste) brought on-site. MSDSs are found in Appendix B.

3.2.5 Exposure Standards
Threshold Limit Values (TLVs), Recommended Exposure Limits (RELs), Permissible Exposure
Limits (PELs)and DerivedAir Concentrations(DACs)refer to airborneconcentrationsof substances
which represent conditions that nearly all employees may be repeatedly exposed to day after day
without adverse effect. The TLVs are prescribed by the ACGIH and are based upon the best
available information obtained through industrial experience and animal or human studies. RELs
are based upon a combinationof industryand governmentresearchby NIOSHon industrialexposure
to chemicalcontaminants. The PELsare prescribedby OSHA, the DACs are prescribedby the NRC
and both have the effect of law. They are the minimum levels that must be followed for worker
protection. Due to the wide variation in individualsusceptibility,a small percentageof workersmay
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experience discomfort from some substances at concentrations below these values. It has been
policy to use the stricter of these three exposure standards for good hygienic practices; however,
whenever applicable, even stricter guidelines may be utilized.

Currently, exposure levels to pesticides and other chemical substances are regulated by OSHA and
recommended by the ACGIH and NIOSH. These exposures are based upon the time-weighted
average (TWA) concentration for a normal 8-hour workday and a 40-hour workweek. Several
chemical substances have short-term exposure limits (STEL) or ceiling values, which allow a
maximum concentration to which workers can be exposed continuously for a short period of time
without suffering from irritation, chronic or irreversible tissue damage, narcosis of a sufficient degree
to result in accidental injury, impaired self-rescue abilities, or substantially reduced work efficiency.

The STEL is defined by the ACGIH as a 15-minute TWA exposure that should not be exceeded at
any time during a workday even if the 8-hour TWA is within the TLV-TWA. Exposure above the
TLV-TWA up to the STEL should not be longer than 15 minutes and should not occur more than
four times per 8 hour work shift. There should be at least 60 minutes between successive exposures
in this range. An averaging period other than 15 minutes may be recommended when this is
warranted by observed biological effects. OSHA requires that a 15-minute "Ceiling" concentration
never be exceeded for that chemical constituent. This notation appears as the letter "C" after the
chemical name. Table 3-2 contains the exposure guidelines for identified health significant
contaminants.

Exposure to direct ionizing radiation is not expected to exceed 20 millirem (mrem) to the maximally
exposed individual worker. Exposure to airborne radioactive contaminates will not exceed 10% of
the Allowable Limit on Intake (ALI) as proscribed in 10 CFR 20, App. B.

3.2.6 Drilling Hazards
All persons involved in drilling activities on the sewer pipeline investigation at Buildings 5 and 400
must be aware of the potential for equipment contacting any overhead power lines. Additionally,
underground utilities, including water, gas and electrical lines, may be present. The potential for
electrocution, equipment damage and disruption of services for residents and businesses exists.
Equipment should be oriented to minimize the potential for contact with the lines. Drill rigs must
maintain a minimum 20-foot clearance from the overhead lines at all times. If drilling operations
must be performed closer than 20 feet from overhead power lines, the Health and Safety Manager
must be notified. When clearance to proceed is received from the Health and Safety Manager, the
electric utility company must be contacted to turn the power off or physically insulate (protect) the
lines until the drilling is finished.

While the rig is being positioned and readied for use, the operator must be completely within the
operator's area and no one else shall be permitted to touch the rig until it has been secured. Any
vehicles bearing drill rigs or stationary equipment should have the wheels chocked and the parking
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brake set to prevent accidental movement. Operation and maintenance of the drill rig also presents
the hazards of getting caught in or struck by moving parts of the machinery.

Prior to the start of work, the drilling subcontractor will inspect all drilling equipment in the presence
of the PS and the SHSO. The inspection will be documented in the field records, ff field operations
last longer than one week, the drilling equipment inspection must be repeated on a weekly basis.

The locationof underground utilities must be ascertainedand confirmed prior to the start of drilling
operations. In addition to obtaining the utility locations from the client, local utilities, or
UndergroundServices Alert (USA), or a qualified subcontractor, will make a utility survey of each
drilling point. The utility survey shall be performed using such equipment that the utility location
contractor determines as appropriate. This equipment may include a magnetometer or a ground
penetratingradar. Documentationthat nearbyutilities have been marked on theground, and that the
drill site has beencleared shall be in the possession of the PS (or qualified designee) and the SHSO
prior to commencement of the intrusive investigation at that point of the site.

All operations involving the use of powered drilling rigs will follow generally accepted drilling
practices. One person will be assigned the responsibilityof Lead Driller. Additional personnel will
assist with equipment as needed. The Lead Driller will be responsible for operating the drilling rig
and ensuring safety.

General rules associated with drilling rig operations will be as follows:

An "Exclusion Zone" will be established around the drilling rig using barricade tape
physical barrier;

All operators and crewmembers will be familiar with the rig operations and will have
received practical training;

Procedures for equipment and tool chemical and radioactive decontaminationwill be
followed;

Hard hats are required when working within the drilling rig work zone;

Goggles or safety glasses with side shields will be worn when operating power tools,
sanding, grinding, hammering, or filing;

No loose fitting clothing, jewelry, or free long hair is permitted near the drilling rig or
moving machinery parts;

Hands and loose clothing must be kept away from moving parts of the machinery;
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Drilling must cease immediately if combustible gas concentrations greater than 10
percent of the Lower Explosivity Limit (LEL) are detected at the borehole;

A first aid kit and fire extinguisher will be available nearby at all times;

If lubrication fittings are not accessible with guards in place, machinery must be
stopped for oil and greasing;

Riggingequipment for material handling should be checked prior to use on each shift
and as often as necessary to ensure it is safe. Defectiverigging shall be removed from
service immediately;

The area around the derrick ladder must be kept clear to provide unimpeded access to
the ladder;

Work areas and walkways must not be obstructed;

The work area around the borehole shall be kept free of obstructions, and free of undue
accumulation of oil, water, ice or circulating fluids;

No drilling will occur during impending electrical storms or tornadoes, or when rain,
ice, snow, or wind conditions create undue potential hazards;

One worker shall not lift auger flights by himself or attempt to carry equipment or
materials of excessive weight;

The driller will not attempt to reach a well or borehole location in a manner that
compromises the safety of the rig or crew;

The drill crew to ensure that a stable surface exists will inspect all well or borehole
locations;

The drill rig will be properly blocked and leveled prior to raising the mast;

The drill rig shall be driven or moved only after the mast has been lowered; and

The leveling jacks shall not be raised until the derrick is lowered.
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When drilling is to be conducted in contaminated soil, appropriate monitoring shall be conducted
to assess worker exposure as well as effectiveness of control measures. Monitoring to be conducted
will be specified in the SHASP. Additional PPE may be required during these conditions.

3.2.6.1 Hoisting Operations
The following procedures shall be followed during hoisting operations:

Drillers must never engage the rotary clutch without watching the rotary table, and
ensuring it is clear of personnel and equipment;

Unless the drawworks is equipped with an automatic feed control, the brake must not
be left unattended, without first being tied down;

Drill pipe or casing must not be picked up suddenly;

Drill pipe must not be hoisted until the driller is sure that the pipe is latched in the
elevator, or the derrickman has signaled that he may safely hoist the pipe;

During instances of unusual loading of the derrick or mast, such as when making an
unusuallyhard pull, only the driller may be on the rig floor, and no one maybe on the
rig or derrick;

The brakes on the drawworks of every drilling rig must be tested by each driller, when
he comes on shift to determine whether they are in good order. The brakes must be
thoroughly inspected by a competent individual each week;

A hoisting line with a load imposed must not be permitted to be in direct contact with
any derrick member or stationary equipment, unless it has been specifically designed
for line contact;

Workers must neverstand near the boring whenever any wire line device is being run;

Hoisting control stations must be kept clean and controls labeled as to their functions;
and

Under no circumstances will personnel be permitted to ride the traveling block or
elevators, nor will the catline be used as a personnel carrier.
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3.2.6.2 Catline Operations
The following procedures shall be followed during catline operations:

Only experienced workers will be allowed to operate the cathead controls. The kill
switch must be clearly labeled and operational prior to operation of the catline;

The cathead area must be kept free of obstructions and entanglements;

The operator must not use more wraps than necessary to pick up the load. More than
one layer of wrapping is not permitted;

Personnel must not stand near, step over, or go under a cable or catline which is under
tension; and

Employees rigging loads on catlines must:

Keep out from under the load,
Keep fingers and feet where they will not be crushed,
Be sure to signal clearly when the load is being picked,
Use standard visual signals only and not depend on shouting to co-workers, and
Make sure the load is properly rigged, since a sudden jerk in the catline will shift
or drop the load.

3.2.6.4 Derrick Operations
The following procedures shall be followed during derrick operations:

The derrick climber must be used whenever climbing the derrick. Personnel on the
derrick must be tied off, or otherwise protected from falling when working in an
unguarded elevated position;

All stands of pipe and drill collars racked in a derrick must be secured with rope or
otherwise adequately secured;

Tools, demck parts, or materials of any kind shall not be thrown from the derrick; and

The elevatorsmust be properlyclampedonto all pipe joints prior to the driller engaging
the load.

3.2.6.5 Making and Breaking Joints
The following procedures will be followed when making and breakingjoints:
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Tongs shall be used for the initial makingup and breakingof the joint. The rotary table
shall not be used for the initial breaking of a joint.

Employees making or breakingjoints shall not be permitted to stand within the arc of
the tong handles when the tong pull line is in tension. Employees shall handle the
tongs only by the appropriate handles.

Employees shall be trained in the safe use of spinning chains. Spinning chains must
not be handled near the rotary table while it is in motion.

3.2.7 Excavation Procedures
Excavation activities will occur in the sewer pipeline removal at Buildings 5 and 400. Excavation
of soil is generally accomplished using heavyearthmoving equipment. This equipment introduces
loud noise levels that may cause hearing loss, and may present a risk of workers being struck by the
machinery. Earthmoving equipment can also tip over if positioned improperly or overextended.

Falls can result from unbarricaded excavations, ff workers must enter the excavation, they risk being
engulfed or otherwise injured by moving soil unless the excavation is properly shored or sloped.
Hazardous atmospheres can also be generated in and around excavations.

When performing excavation activities, the NWT Procedure HS 21.0 for excavation and trenching
must be followed. A copy of this procedurealong with all other NWT H&S Policies and Procedures
will be maintained with the SHSO's field office. Anyexcavation four (4) feet deep or greater, into
which persons will enter and perform work, must be shored, sloped, or otherwise made safe for
entry. Excavations less than four (4) feet in depth and which a competent person examines and
determines there to be no potential for cave-in do not require protective systems.

NWT anticipates the use of several engineered,pre-fabricated trench boxes during the performance
of this contract. These boxes have been designed to meet the minimum requirements for the
CaliforniaOpen Excavation regulations, and all trench entries will be performed using one of these
devices.

All excavations will be performed from a stable ground position. A competent excavation safety
person, one who has received training in excavation safety, will make daily inspections of the
excavation and who has been designated a competent excavation safety person by NWT. The
competent person will determine the likelihoodof a cave-in, and remedial action such as sloping or
shoring will be taken if the walls appear to be unstable. The competent person will verify that
adequate means of egress are available.

All excavated soils will be located at least 2 feet from the edge of the excavation to prevent it from
falling back into the excavation. Perimeterprotectionwill be used for all excavation activities at the
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site, consisting of warning barricades or fencing placed at a distance not closer than 6 feet from the
edge of the excavation and displaying adequate warning at an elevation of 3 feet to 4 feet above
ground.

All project personnel will participate in the site-specific training session and be instructed on the
following requirements.

Before excavating, the existence and location of underground pipe, electrical
equipment, and gas lines will be determined and documented. If the locations of any
lines are in question, metal detectors will be used to positively locate all suspected
lines.

No ignition sources are permitted if the ambient airborne concentration of flammable
vapors exceeds i0 percent of the lower explosive limit (LEL) during the excavation.
A calibrated combustible gas indicator (CGI) will be used to make this determination.

Operations must be suspended and the area vented if the airborne flammable
concentration reaches 10 percent of the LEL in the area of an ignition source (i.e.,
sparks from bucket of excavator).

Combustible gas readings of the general work area will be made regularly.

If excavating equipment is located in the vicinity of overhead power lines,
Table 3-4 will be used to determine safe working distances.

Ladders will be provided and placed at an angle not more than 30 degrees from
vertical, and secured as necessary. Ladder side rails will extend at least 3 feet above
the ground surface.

No one shall enter a trench, greater than four feet in depth, without proper shoring,
sloping or benching in place. Entry into trenches and/or excavations also requires
daily inspections by a competent person, continued supervision from outside the
excavation, and atmospheric testing.

Excavations greater than four feet in depth that require personnel to enter will have
sufficient means of entry and egress (stairs, ladders, ramps). Means of entry/egress
will not require personnel to travel laterally further than 25 feet.

Excavations occurring within 3 feet of existing utilities will be performed by hand
digging until the utility line is exposed.
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Crossing directly over the trench will be permitted only where approved walkways
with handrails or sufficient trench plates are provided. All other traffic is to be
directed around the trench, at a safe distance from the trench edges.

The trench will be completely filled and compacted upon completion of the work.

3.2.8 Heavy Equipment
Heavyequipmentproducesloud noise levelsthat may cause hearingloss, and may also present a risk
of workers being struck by the machinery. Earthmoving equipment can also tip over if positioned
improperly or overextended.

Prior to use, all heavy equipment will be inspected. This inspection will be
documented in the Daily Logs.

Heavy equipment not being used in the excavation and trenching operations will be
placed a sufficientdistance from the trench so that their weight and/ormovement does
not weaken the excavation walls.

Blades and bucketson heavyequipmentwillbe loweredduring transportand whenever
the operator leaves the machine.

Heavy equipmentwill have an audible reverse signalalarm that operates automatically
with backward movement.

The operator will check the condition of equipment each day before operating. This
check will include brakes, clutches, steering mechanisms, hydraulic and electrical
systems, and signs of abnormal wear.

No worker willuse a piece of equipmentunless they are familiarwith its operation and
have been given a performance test by the PS.

Personnel are not allowed to work off machine implements or to use them as ladders
or scaffolds.

Unauthorized riding on equipment or riding parts of equipment not intended for
occupancy by either operator or passenger is prohibited.

3.2.9 Pressure Washing
Pressure washing will be used for pipeline cleaning and possibly for equipment decontamination
activities. Becauseof the significanthazard of cutting and injecting water into the body, refer to HS
23.0 Pressurized Water Cleaning and Cutting Equipment.
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Training and providing the proper PPE is extremely important prior to using the pressure-washing
unit. At a minimum, safety glasses, a face shield, and leg/metatarsalguards will be worn during all
pressure washing activities regardless of the rated operating pressure of the unit being used.

3.2.10 Pipeline Identification and Location
Prior to breaking ground, the areas will be marked for underground utilities and dig permits will be
obtained from the Department of Public Works. In addition, an independent geophysical line
locating advisory service, such as "Dig Alert," will be used to confirm the location of identified or
marked underground utilities and to identify any unidentified, mismarked, and/or additional
underground utilities.

Prevention of potential discharge is stressed as a high priority by project management. The primary
spill risk is from the activities associated from the removal of the pipelines. To help prevent
discharge, the pipeline will be pumped down to the maximum extent possible prior to removal.

Excavation of the pipeline will be conducted with the excavation sidewalls stabilized by sloping,
benching, or shoring as appropriate. The excavated materials will be stored on visqueen at the site
or moved to a designated contaminated soils stockpile area.

Immediatelyprior to removal, the pipeline ends will be temporarily sealed with plastic sheeting to
prevent the possible spillage of contaminated sludge from the interior. The pipeline sections will
be lifted from the excavation and placed on plastic sheeting prior to interior cleaning. All rinse
materialsgenerated will be collected and drummed prior to profiling for disposal. Once cleaned the
interiors of the pipe sections will be surveyed for residual contamination. Should such
contaminationexist, the pipe section will be broken up with heavyequipment prior to being placed
in the appropriate disposal containers.

3.2.11 Maintenance/Troubleshooting
Equipment and machinery maintenance and troubleshooting work can expose project workers to
contaminated materials and other hazards. Troubleshooting electrical and mechanical equipment
can expose workers to shock hazards, and crushing or pinch hazards.

Whenever employees or subcontractors are working on equipment or in areas where the activation
of the equipment or the charging of hazardous materials lines might endanger the worker's safety,
lockoutand tagout procedures (NWT Policy HS 20.0) are required. Should the project extend more
than 30 days with lockout/tagout planned for more than seven calendar days, or when
locking/tagging out specialized equipment having its own lockout requirements, the Health and
Safety Manager shall be notified for an addendum to this SHASP.
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3.2.12 Hand Tools

Use of hand tools may expose workers to cuts, lacerations or puncture wounds if adequate hand
protection is not worn or tools are improperly used or stored. Damaged hand tools may also expose
employees to injuries from shattered tools and flying debris.

The following safe work practices apply to the use of hand tools:

Only use a tool for its designed use.

Do not use damaged tools.

Driving faces of hammers, chisels,drift pins, bars, and similar tools must be inspected
to eliminate mushroomed heads, broken faces and other defects.

Tools must be returned to their proper storage place.

Sharp tools must not be carried in pockets.

Wood handles must be sound and securelywedged or fastenedto the tool. Tape must
not be used to cover defects such as cracks.

When hand tools are being used overhead, those working or standing below must be
notified.

Pipe wrenches must be inspectedregularly. Replace the heel and jaw sections if found
to be defective or worn out.

Pipe wrenches must not be used to bend, raise or lift pipe.

Always wear safety glasses to protect the eyes.

3.2.13 Power Tools
Power tools present many potential hazards, including shock and electrocution, injuries from
accidentalactivation and injuries from using damaged or malfunctioning equipment.

When using power tools, the following precautions shall be followed:

Power tools will be inspected and their operation tested prior to being placed in
service.
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Eye protection (safety glasses or goggles) must be worn whenever operating power
tools.

Power tools must be grounded or of the double-insulated type.

Power tools shall not be used in wet locations.

A Ground Fault Circuit Interrupter (GFCI) must protect all power tools.

Splicing, cutting or "repairing" electrical wire or extension cords by unauthorized
personnel is prohibited.

Plugs and cords must be protected from damage.

Grounding plug pins are never to be removed.

Electrical tools are not to be used inside a confined space without prior approval by the
SHSO or Health and Safety Manager.

All electrical tools must be turned off before connecting or disconnecting the power
supply.

Extension cords must be visually inspected each time they are used. Cords must be
disconnected from the power source before coiling for storage.

Extension cords used with portable electric tools shall be of three-wire type and shall
be rated for hard or extra-hard usage (Types S, ST, SO, STO, SJ, SJO, SJT, or SJTO).

3.2.14 Ladders

The use of ladders on the project can expose employees to injuries from falls and falling objects, in
addition to electrocution hazards.

The following rules apply to all ladders used on the project.

3.2.14.1 Safe Ladder Design

Rungs must be spaced 12 inches apart vertically.

Width of ladder must not be less than 15 inches nor more than 20 inches.
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Stepladders must not exceed 20 feet in length. (Use of such ladders taller than 12 feet
is not anticipated.)

Cleat ladders must not exceed 30 feet in length. Double cleat ladders are required for
two-way traffic or when used by 25 or more employees.

Extension ladders shall not exceed 44 feet in length. (Such lengths are also not
anticipated.)

The overlapping section of extension ladders shall not be less than 10 percent of the
working length.

All ladders must have a warning sign prohibiting standing on the top step.

3.2.14.2 Safe Ladder Use

Do not stand on the top 3 rungs of ladders unless you are protected by a safety belt.

Remove damaged ladders from use. Tag with "DO NOT USE."

Do not place ladders where they can be accidentally struck or displaced.

Secure ladders in use against displacement.

Extend ladder side rails at least 3 feet above the landing, unless handholds are
provided.

Place ladders outward at approximately 7:1 pitch.

Do not place planks on top (cap) of stepladders.

Do not splice ladders together.

Do not use metal ladders for electrical work or near live electrical parts.

Mark portable metal ladders:

CAUTION - DO NOT USE AROUND ELECTRICAL EQUIPMENT

Portable ladders must be inspected prior to each use for cracks, splits, loose rungs, etc.
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Portable metal or aluminum ladders must be equipped with non-skid feet.

Wooden portable ladders must not be painted.

Ladders must not be used in a horizontal position as a scaffold.

Portable ladders must be secured in place. If not possible, the ladder must be held by
another person.

Heavy, bulky tools and material must be hoisted up separately. Light tools, equipment,
etc., must be attached to one's person.

Personnel must not reach beyond arm's length of the side rails of a ladders to gain
better access. The ladder must be moved.

Only one person is allowed on a ladder at any given time.

3.2.15 Forklift Operations
Forklifts may be required for materials movement during project activities. Forklifts present the
potential for damage to equipment or materials due to impaling or striking personnel or materials
with the forklift. Additionally, forklifts may tip if they are incorrectly loaded, driven at excessive
speeds or operated with the forks too high.

The following rules apply whenever a forklift is used on the project:

The rated lifting capacity must be posted in a location readily visible to the operator.

A forklift truck must not be used to elevate employees unless a platform with
guardrails, a back guard, and a kill switch are provided on the vehicle. NOTE: When
guardrails are not possible, safety belt protection is required.

The PS must post and enforce a set of operating rules for forklift trucks.

Only trained and authorized drivers will operate forklifts.

Stunt driving and horseplay are prohibited.

Passengers or riders on forklifts are prohibited.

Employees must not ride on the forks.
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Employees must never be permitted under the forks (unless forks are blocked).

The driver must inspect the forklift once a shift and document this inspection.

The operator must look in the direction of travel and must not move the vehicle until
all persons are clear of the vehicle.

Forks must be carried as low as possible.

The operator must lower the forks, shut off the engine, and set the brakes (or block the
wheels) before leaving the forklift operator's position unless maintenance or safety
inspections require the forklift to be running.

Trucks must be blocked and have brakes set when forklifts are driven onto their beds.

Extreme care must be taken when tilting elevated loads.

Every forklift must have operable brakes capable of safely stopping it when fully
loaded.

Forklifts must have parking brakes and an operable horn.

When the operator is exposed to possible falling objects, industrial trucks must be
equipped with overhead protection (canopy).

3.2.16 Cranes
A crane maybe utilized during sewer pipelineremoval on this project. The hazardsassociated with
crane operations include falling loads due to damaged/improperly selected rigging or improperly
secured loads, being struck by booms or swinging loads, crushing injuries due to incorrect loading
techniques and traffic-related injuries or equipment damage.

Wind is of concern at all sites when crane operations areunderway. Wind speed and direction shall
be monitored during all lifting operations. Whenever wind speed reaches 20 mph, the qualified
person and the SHSO will determinethe safetyof the plannedlift. This determinationshall be made
prior to commencing the actual lift. They shall stop the lift if in their opinion wind speed exceeds
safe parameters. While 20 mph is set forth as a benchmark, this in not meant to preclude stopping
a lift at a lower wind speed in necessary or allowing a lift at higher wind speeds if safety is not
compromised.

In accordance with the U.S. Army Corps of Engineers Health and Safety Requirements Manual
(EM385-1-1),crane operators will work a maximum of 10hours in any 24 hours when engaged in
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crane operations during any part of the day. However, time in excess of the 10 hours is authorized
before crane operations begin for the daily tailgate safety meeting.

The followingrules apply whenever a crane is used on the project:

Each crane must be certified annually by a qualified person.

Prior to initial use on the project, all cranes shall be inspected to ensure compliance
with NWT Procedure HS 24.0 "Mobil Crane Inspection." All provisions of this
procedure shall apply to the use of mobile cranes. Documentation of this inspection
will be recorded in the Daily Logs.

Tag lines shall be attached to guide all lifted loads.

Hooks must be equipped with safety latches.

All cranes must be equipped with an audible warning device controllable by the
operator.

No crane shall be operated with wheels or tracksoff the groundunless properlybearing
on outriggers.

A signal person shall be provided when the point of operation is not in full and direct
view of the crane operator.

All wire rope and other riggingremoved from service due to defects shall be cut up to
prevent further use.

The swing radius of the rear of the rotating crane will be barricaded to prevent an
employee from being struck or crushed by the crane

3.2.16.1 Mobile Hydraulic Cranes

A load-rating chart must be posted at a location readily visible to the operator.

Each hydraulic crane shall have the following capabilities:

Outriggers must be used according to certifying agent requirements.
Boom angle indicator must be clearly visible from the operator's station.
Boom length indicator (telescopic booms) must be installed.
Boom hoist disconnect (boom stop) must be installed.
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- A boom stop is required.

3.2.16.2 Boom-Type Mobile Cranes

This section applies to motor truck cranes.

All mobile cranes operated by NWT regardless of capacity must be equipped with a
load indicating device (or equivalent) approved by Cal/OSHA.

A readily visible boom angle or boom radius indicator is required for variable radius
cranes,and craneswith a boom longer than 50 feet or a maximumrated capacity above
15 tons.

A fire extinguisher of type 1A5BCrating shall be accessible to the operator's station.

An operable boomstop is required on any crane which could fall over backwards.

A canopy-type guard or cab roof must protect the operating station.

Safe access (by steps and handholds) must be provided.

The boom hoist must be capable of:

Raising the boom with a rated load.
Holding a rated load without operator attention.
Lowering a rated load only when coupled to the prime mover.

The boom-hoist mechanism must have:

A device permitting immediate starting or stopping of the boom drum.
A self-setting safety brake.

3.2.16.3 Slings

Slings and attachments must be inspected daily for damage or defects.

Damaged/defective slings must be removed from service immediately and cut up to
prevent further use.

Chain or wire rope slings must not be shortened by knots, bolts, or other means.
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Sling legs must not be kinked.

Slings must not be overloaded.

Slings must be padded to protect against damage from sharp loads.

Suspended loads must be kept clear of all obstructions.

Wrought iron chains must be annealed every six months; alloy chains must not be
annealed.

Avoid operations that expose employees to overhead loads.

Deformed,elongated or defective sling hooks and rings must not be used and must be
cut up to prevent further use.

3.2.17 Confined Space Entry
It is anticipated that several phases of work conducted during this project will require entry into a
confined space. A confined space is defined as an enclosurewhich is large enough for an employee
to enter, but which has limited means of access and egress, is not designed for continuous employee
occupancy, and has the potential of generating a hazardous atmosphere.

A permit-required confined space is a confined space as defined above which also contains one or
more health and/or safety hazards. This can include chemical, mechanical, electrical, or other
hazards.

A survey of the project site will be made by the SHSO to identify any potential permit required
confined spaces. All identified permit required confined spaces will be appropriately marked to
provide warning to personnel not to enter.

In the event that entry into a confined space is required, the Health and Safety Manager must be
notified and a Confined Space Entry Permit will be generated for each space, shift and entry to be
made. All entries willbe made in compliancewith this SHASP and NWT ProcedureHS 17.0. Prior
to entry,a NWT Entry Supervisorwill certify the confined space. Initialand continuousmonitoring
for combustibility,toxicity,and oxygencontent will be conductedto determinethe atmosphericclass
and subsequent protection levels required. In addition, personnelentering the confined space must
have completed training specifically for confined space entry. A blank copy of the Confined Space
Entry Permit is included with this SHASP as Appendix C.
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3.2.18 Noise
Some of the equipment used on the project generates loud noise. Exposure to sound levels above
85 dBA can cause temporary impairment of hearing. Prolonged and repeated exposure to sound
levels above 85 dBA can cause permanent hearing damage. The risk and severity of hearing loss
increaseswith the intensity and durationof the exposure. In addition to damaging hearing,noise can
impair voice communication, thereby increasing the risk of incidents.

All on-site NWT and subcontractorpersonnelshall wear hearing protection,with a Noise Reduction
Rating (NRR) of at least 25, when noise levels exceed 85 dBA (or wherever voices must be raised
in order to be understood at arms length). The SHSO will perform sound level monitoring or noise
dosimetryon operations that require hearing protection. All site personnelwho may be exposed to
noise shall also receivebaseline and annual audiogramsand training as to the causes and prevention
of hearing loss, in accordance with NWT Procedure HS 6.0.

Wheneverpossible, equipment that does not generateexcessive noise levelswill be selected for this
project. If the use of noisy equipment is unavoidable, wherever possible, barriers or increased
distance will be used to minimize worker exposure to noise.

3.2.19 Fire Prevention and Protection
Fire prevention is of primary importance to this project. Every effort will be made to prevent the
start of any fires. If a fire should occur, the Alameda County Fire Department will be called, even

,_ if the fire has been extinguished.

All flammableliquids will be stored in UnderwritersLaboratory (UL) approvedstoragecans. Small
quantitiesof most flammable liquids(fivegallonsor less) maybe carried in vehicles, providingthose
materials will be used that day and will be contained in a safety can or other approved container.
Class IA flammable liquids should be limited to five gallons in an approved safety can. Any
flammable wastes will be stored or disposed of in metal containers, clearly marked as containing
flammable materials. Storage of combustible materials, in work areas, will be kept to a minimum.

In order to provide fire protection,NWT will provide and maintain portable fireextinguishers in the
following manner:

Portable fireextinguisherswill be provided,where needed,and inspected on a monthly
basis. A visual inspection will be made to ensure that extinguishers are fully charged
and in an operable condition. Hoses, nozzles, brackets, and supports will be inspected
for deficiencies and corrected. Safety pins will be inspected to ensure that the
breakawayseal is unbroken. If the breakawayseal is broken, a service technicianmust
service the extinguisher. Gauge pressurewill be checked monthlyon pressurizedunits
to ensure units are fully charged and non-pressurized units will have their cartridges
weighed on an annual basis. The chemical within dry chemical extinguishers will be
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inspected on an annual basis to ensure that it is powdery and in a free-running
condition. An inspectiontag will be attachedto all extinguishersto designatethat they
have received an annual inspection.

Fire extinguishers will be suitably placed, distinctly marked, and readily accessible.

A fire extinguisher with a rating of not less than 10-B will be located within 50 feet
wherevermore than 5 gallons of flammable liquid is being used on the work site (this
does not apply to integral fuel tanks of motor vehicles).

A fire extinguisher with a rating of not less than 20-B will be located outside of and
within 10feet of the door opening into any room, building, or trailer used for storage
of more than 60 gallons of flammable or combustible liquids.

If flammable liquids are being stored in an outside location, at least one portable fire
extinguisher with a rating of not less than 20-B will be located at least 25 feet from the
storage area, but not more than 75 feet away.

All tank trucks or vehicles used for transporting and/or dispensing flammable or
combustible liquids will have a portable fire extinguisher with not less than a 20-BC
rating.

A portable fireextinguisher with a rating of not less than 20-BC will be placed within
50 feet of each service or fueling area.

Fire extinguishers will be placed in storage areas so they are capable of extinguishing
materials being stored.

A nationally recognized testing laboratory will approve all fire extinguishers.

At least one dry chemical or carbon dioxide fire extinguisher, with a 5-BC rating
minimum, will be available for placement on each unit of heavy equipment, and each
site vehicle (excluding rental cars).

At least one dry chemical fire extinguisher with a rating of 2A 10BCshall be provided
in any trailer used as office or work area. If computers or other electronic equipment
is in use, an additional CO2extinguisher of a 5BC rating may be advisable.

Fuel handling is another hazard that will be present during this task. Refueling of the equipment
poses bum hazards. All refueling and fuel handlingequipment must be Underwriters Laboratories
(UL) listed and Factory Mutual (FM) approved. The refueling must be done in a designated area to

NWTkHASPkAlamedakmedkrev2

_€ Page - 39



_,
prevent contamination from minor spills and to reduce the risk of fires. The following guidelines
must be followed whenever personnel are dispensing flammable and combustible liquids:

Flammable liquid dispensing systems will be electrically bonded and grounded. All
tanks, hoses, and containers of 5 gallons or less will be kept in metalliccontact while
flammable liquids are being transferred;transfer of flammable liquids in containers in
excess of 5 gallons will be done only when the containers are electrically bonded.

Flammable or combustible liquids will be drawn from, or transferred into, vessels,
containers, or tanks within a building or outside only through a closed piping system,
from safety cans, by means of a device drawing through the top, or from a container,
or portable tanks, by gravity or pump, through an approved self closing valve.
Transferringby means of air pressure on the container or portable tanks is prohibited.

Areas in which flammable or combustible liquids are transferred in quantities greater
than 5 gallons from one tank or container to another will be separated from other
operations by at least 25 feet, or a barrier having a fire resistance of at least 1 hour.
Drainage or other means will be provided to control spills.

Natural or mechanical ventilation will be provided to maintain the concentration of
flammable vapor at or below 10percent of the lower explosivity limit (LEL).

Dispensing units will be protected against collision damage.

Dispensing nozzles and devices for flammable liquids will be of an approved type.

In case of a fire on the site, the PS will assess the situation and direct fire fighting activities. NWT
personnel trained in the use of extinguisher may attempt to extinguish the fire with available
extinguishers, if safe to do so. Fire fighting is a job for the fire department. No property or
equipment is so important as to risk an employee's life.

3.2.20 Electrical Power

All electricalequipmentmust havea GFCI as part of the circuit. All equipmentmust be suitable and
approved for the class of hazard. Temporary wiring conductors installed for operation of
construction tools and equipment will be either Type TW or THW contained in metal raceways, or
willbe hard usage or extra hard usage multiconductorcord. Temporarywiring willbe securedabove
the ground or floor in a workmanlike manner and will not present an obstacle to persons or
equipment. Applicable Cal/OSHA standards for electrical power will apply.
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3.2.21 Portable Electric Equipment
Various types of portable electric equipment (including portable generators, ground fault circuit
interrupters and flexible cords) may be used during the course of the project. To minimize electric
shock hazards, the following rules apply to these pieces of equipment.

3.2.21.1 Portable and Vehicle-Mounted Generators

All portable and vehicle-mounted generators must be grounded, except under the following
conditions:

The noncurrent-carrying metal parts of equipment located on the vehicle and the
equipment grounding conductor terminals of the receptacles are bonded to the
generator or vehicle frame, and;

The generator supplies only equipment located on the vehicle or the generator and/or
cord - and plug - connected equipment through receptacles mounted on the vehicle or
on the generator, and;

The frame of a vehicle-mounted generator is bonded to the vehicle frame, or;

The generator is single-phase,portable or vehicle-mounted, rated not more than 5 kW
and the circuit conductors of the generator are insulated from the generator frame and
all other grounded surfaces.

3.2.21.2 Ground Fault Circuit Interrupters
Ground fault circuit interrupters will be used, and tested daily, on all electrical power lines used at
the project site. In each case, the ground fault interrupterwill be placed as close to the power source
as feasible.

3.2.21.3 Flexible Cords
Flexible cords and cables will be protected from accidentaldamage. Sharp corners and projections
will be avoided. When passing through doorwaysor other pinch points, protection willbe provided
to avoid damage. Flexible cords used will be of three-wire type and rated for hard or extra-hard
usage.

3.2.22 Dust Control
Remediation and demolition activities can create airborne dust. Excessive generation of dust can
limit visibility,cause irritationto workersand create airbornechemical contaminationwhich spreads
the overall extent of contamination and puts nearby unprotected personnel at risk of overexposure.

Projectpersonnelwill take all reasonableprecautions to minimize the generationof dust at the work
site. Such precautions include operating vehicles in a slow and deliberate manner and working
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materials in a wet state whenever possible. Where dust generation is significant, the Health and
Safety Manager will be contacted to establish an air monitoring program and dust reduction
measures (up to and including misting of the dust cloud or ceasing operations) shall be implemented.

Monitoring of the work area for dust shall be performed using a Miniram aerosol sampler (or
equivalent) per Section 8 of this plan.

The most effective way to control dust is to minimize its initial generation. Preventative measures
will be implemented by project personnel to maintain fugitive dust emissions at levels below action
levels established in Table 8-1. The following list indicates methods and measures to be applied.

Methods and Measures

Enforcement of speed limits on haul roads.

Use of dust suppressants during loading and hauling operations.
Suppressants may include water spraying of haul roads, stockpile(s) and
loading equipment.

Use manufactured dust suppressants that are environmentally acceptable.

Schedule and stage operations to take advantage of prevailing winds.

Schedule hauling operations to minimize trips on dirt haul roads.

Covering of stockpiles for long term storage.

Air blowing shall not be permitted of cleaning surfaces or clothing.

Only wet cutting is permitted for cutting concrete blocks and concrete.

3.2.23 Slip, Trip, and Fall Hazards
Poor housekeeping results in a workplace that is laden with slip, trip and fall hazards. Such
accidents can cause serious injuries, including broken bones, contusions, and/or deep lacerations.

Much of the work we perform involves working on wet visqueen. This can increase the chances of
slip, trip, and fall injuries.

To minimize slip trip and fall hazards caused by poor housekeeping, the following measures shall
be taken:
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Work areas shall be inspected daily for adequate housekeeping and findings recorded
on daily inspection reports.

All stairways, passageways, gangways, and access ways shall be kept free of materials,
supplies, and obstructions at all times.

Loose or light material shall not be stored or left on roofs or floors that are not closed
in, unless safely secured.

Tools, materials, extension cords, hoses, or debris shall not be placed where they may
cause tripping or other hazards.

Tools, materials, and equipment subject to displacement or falling shall be adequately
secured.

Empty bags having contained lime, cement, and other dust-producing material shall
be removed and properly disposed of immediately.

Scrap lumber and debris shall be cleared from work areas and access ways.

Personnel will avoid walking on visqueen whenever possible.

Field technicians will work together when repositioning sandbags, pulling visqueen,
or moving bales of hay (wet hay bales are extremely heavy).

3.2.24 Environmental Hazards

Poisonous or stinging insects, spiders and/or snakes may be a concern for project personnel during
sewerpipelinecleaning and other site activities. Disease vectors, such as ticks,may also be present.
Poison oak or other noxious flora may be present on or near the site, and can cause severe skin
irritation on contact. Physical hazards are also posed by native vegetation in the area, including
thistles and other thorny weeds.

Site workers should inspect protected areas (e.g., boreholes, pits and storage areas) prior to reaching
into them or entering them in any way. Portable toilets have been a source of spider and snakebites.
Stinging insects and their nests shall be avoided wherever possible, and workers shall wear long
pants and if necessary, long sleeved shirts and gloves to protect them from insect bites and sharp or
irritating plants.

3.2.24.1 Ticks

Ticks are vectors of many different diseases including Rocky Mountain spotted fever, Q fever,
tularemia, Coloradotick fever,and Lyme disease. They attach to their host's skin and intravenously
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feed on its blood creating an opportunity for disease transmission. Covering exposed areas of the
body and the use of tick repellent are two ways to prevent tick bites. Periodically during the
workday, employees will inspect themselves for the presence of ticks. If a tick is discovered, the
following procedure should be used to remove it:

Do not try to detach a tick with your bare fingers; microorganisms from a crushed tick
may be able to penetrate even unbroken skin. Fine-tipped tweezers should be used.

Grip the tick as close to your skin as possible and gently pull it straightaway from you
until it releases its hold.

Do not twist the tick as you pull and do not squeeze its bloated body. That may
actually inject microorganisms into your skin.

Thoroughly wash your hands and the bite area with soap and water. Then apply an
antiseptic to the bite area.

Save the tick in a small containerwith the date, thebody locationof the bite, and where
you think the tick came from.

Notify the SHSO of any tick bites as soon as possible.

Recently,Lymediseasehas been the most prevalenttype of disease transmittedby ticks in the United
States.

3.2.24.2 Poisonous Plants

Three or five leaves radiating from a stem identify poison ivy, poison oak, and poison sumac. Poison
ivy is in the form of a vine while oak and sumac are bush-like. All produce a delayed allergic
hypersensitivity. The plant tissues have an oleoresin, which is active in live, dead, and dried parts.
The oleoresin may be carried through smoke, dust, contaminated articles, and the hair of animals.
Symptoms usually occur within 24 to 48 hours after exposure resulting in burning or stinging, and
weeping and/or crusted blisters. Should exposure to any of these plants occur, rinse the affected area
with a warm water, but do not scrub the area in order to prevent spreading the materials to unaffected
areas. The best antidote for poisonous plants is recognition and avoidance.

3.2.24.3 Snakes

There are various types of poisonous snakes indigenous to the western United States. The degree
of toxicity resulting from snakebites depends on the potency of the venom, the amount of venom
injected, and the size of the person bitten. Poisoning may occur from injection or absorption of
venom through cuts or scratches.
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The most effective way to prevent snakebites is to avoid snakes in the first place. Personnel should
avoid walking at night or in high grass and underbrush. Visual inspection of work areas should be
performed prior to activities taking place. The use of leatherboots and long pants will be required,
since more than halves of all bites are on the lower part of the leg. No attempt at killing snakes
should be made; manypeople are bitten in such an attempt.

If a potentially poisonous snake bites someone, the following treatment should be initiated:

Keep patient calm.

Notify emergency medical services.

Wash the wound and keep the affected body part immobile.

Apply direct pressure to site of bite if bleeding is extreme.

Keep the affected area lower than the heart.

Carry a victim who must be transported, or have him/her walk slowly.

Transport to closest medical facility.

3.2.24.4 Flying Insects
Flying insectssuch as mosquitoes,wasps, hornets, and bees maybe encounteredwhile site activities
occur. Table 3-3 discusses problems associated with them.

3.2.24.5 Bird Excrement

Accumulation of bird excrement can pose a biological threat to site workers and visitors. There is
a group of pulmonarydiseaseand disordersthat result from exposure to infectedbird droppings.The
inhalation of dust from infected droppings can result in one of these pulmonary infections. All site
activities that deal with the disturbance of bird excrement will be performed in Level C PPE using
high efficiency particulate air (HEPA) respirator filters at a minimum.

3.2.24.6 Hantavirus
Rodents, such as deer mice, can potentially carry Hantavirus. Deer mice usually live at higher
elevations, like mesas, and can be distinguished from other rodents by their small size (2 to 4 inches
long) and by their bi-colored tail. However, the Center for Disease Control believes that other
rodents also have the potential to carry the virus, so precautions must be taken when dealing with
any species of rodent. It is not possible to distinguish whether a rodent carries the Hantavirus by
observation.
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Hantavirus affects the respiratory system in humans. The first symptoms of infection can occur at
any time up to 45 days after exposure and include one or more of the following:fever, muscle aches,
headache, or coughing. These symptoms progress rapidly into a severe lung disease that often
requires intensive care treatment. Hantaviruscan be transferredto humans, primarily from breathing
infected rodent excreta particles that have become airborne or ingesting excreta particles that have
clung to hands or clothing. It can also be contacted from rodent bites or transferred through broken
skin. Though the illness caused by Hantavirus is severe, it is a relatively rare illness that can be
prevented by simple precautions and common sense.

The best way to avoidcontact with Hantavirus is to avoid contactwith rodents and their excreta. Do
not leave food or garbage where rodents have access to them; this includes leaving food items and
wrappers in vehicles. When possible, seal any opening greater than 1/4-inchdiameter in vehicles
or structure to prevent rodent access.

Personnel, provided precautions are taken may dispose of minor amounts of rodent excreta and
rodents bodies caught in mousetraps. A suggested procedure is:

When excreta or dead rodents are discovered in an enclosed area,
ventilate the area for 30 minutes; the more air flow the better.

Wear the proper PPE.

Implement dust suppression techniques (such as use of a "bug" sprayer
filled with water and a small amount of detergent to lightly spray the
floor prior to entry) may have to be used.

To dispose of wastes,place the rodent excreta or dead rodent in a plastic
bag. Rinse gloved hands with bleach solution of 1 part bleach to 10
parts water, then doff any PPE in proper order, placing disposable items,
such as boot covers and respirator cartridges in with the wastes. Place
the waste, if any, into a plastic bag and mark the bag clearly as
"POTENTIALLY INFECTIOUS." Wet the wastes with the bleach

solution, seal the plastic bag, place it into a second plastic bag, and seal
this bag. Spray the outside of the plastic bag with a commercial spray
disinfectant. The waste may be disposed of as regular garbage.

After the wastes areproperlybagged,spraythe surfaces where the wastes
originally were found with disinfectant.

Thoroughly wash hands, face, and forearms with soap and water.
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When mousetraps are used to control rodents, the traps should be checked on a regular basis. Dead
rodents should be disposed of immediately; the trap may be discarded along with the dead rodent.

3.2.25 Use of a Nuclear Density Gauge
Soil density testing may be conducted using a nuclear density gauge. A nuclear density gauge is an
electronic instrument that uses a small amount of radioactive material to measure the density and
moisture of construction materials. The Cesium-137 (Cs-137) source capsule is in a holder threaded
and adhered in the base of the gauge. The Americium-241/Be (Am-241, Be-7) source is within the
gauge and cannot be reached without disassembly of the gauge.

The radioactive material used in the gauge is in a dual sealed source capsule. This means it is inside
of a stainless steel capsule that is sealed by welding, and inside of a second stainless steel capsule
that is sealed by welding. There is little possibilitythat the radioactivematerial will escape. Current
sourceconstructiontechniques are to diffusethe radioactive Cesium-137/Be-7into a ceramic matrix.
If a source constructed in this manner was breached, the radioactive material may possibly break or
chip,but it would not be in an inhalable form. The use of a ceramic binder would compromise the
intimacy of the Americium-Beryllium mixture so the Am-24l/Be is pressed into a pellet.

All use of nuclear densitygauges by sub-contractorpersonnel must be performedin compliancewith
the following requirements:

Only authorized users may operate the density gauge. An authorized user has been
properly trained on the use of the device and the hazardsof radiation, and has been so
designated by NWT's Radiation Safety Officer (RSO). Authorized users must carry
a letter of designation from the RSO.

In the case of sub-contractor use of a nuclear density gauge or other instrument with
a radioactive source, NWT will make sure that the subcontractor provides a copy of
their license and that they can operate the nuclear density or other instrument on
property with exclusive federal jurisdiction. This shall include proof of current
reciprocity with the U.S. Nuclear Regulatory_ Commission (NRC)

The SHSO will assure that gauges are stored and secured in an appropriate area.

All use of the nuclear densitygauge shall comply with NWT's RadiationSafety Plan,
and each user shall have read and reviewed a copy of this plan.

When using the NDG keep all unauthorized persons out of the immediate operating
area (at least 5 feet away).
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The operator must verify that the gauge has had radioactive source capsule leak test
measurements at the proper interval.

When not being used for field measurements the gauge will be placed in the "SAFE"
position and returned to its storage case.

Whenusing the gauge the operator willwear the personalmonitoring device (radiation
dosimeter) assigned. When the operator is not using the gauge, the monitoring device
will be kept in a low background, low heat area (out of direct sunlight, such as the
dashboard of a crew vehicle.)

During transportation the gauge shall be fully secured in the transporting vehicle and
located away from personnel. When transported in a closed vehicle (car or van), the
case will be locked and the vehicle will be locked when the operator is not with the
vehicle. When transported in an open bed vehicle (pickup truck), the case will be
locked and the case securely fastened and locked to the truck bed when the operator
is not with the vehicle. The gauge will only be transported in an approved DOT
shipping container with all the required labels and marking. The authorized user will
inspect the shipping case to assure that it is physically sound and that all closure
devices (hinges, hasps, latches, etc.) are properly installed, secured and free of defects.

_' No one shall attempt to repair, modify or open the sealed source under any
circumstances.

The operator shall examine the integrity of the shutter of the gauge prior to use. If
shutter integrity is in question, do not operate the gauge and notify the RSO.

When field-testingis completethe gaugewill be returnedto its place of storageas soon
as possible.

At all times, operators will observe as low as reasonably achievable (ALARA)
principlesto minimize any dose received. This may include:beingnear the equipment
only when necessary, standing away from the equipment when possible during
operation, always have base pointed away from body, etc.

The followingdocuments will be with the equipment storagecase at all times (except
as required during transport of the gauge):

- Copy of the License,
- Copy of authorization letter/card from RSO,
- Copy of the Gauge Operations Manual,
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Copy of the current Leak Test Certificate,
Copy of the current Transit Case Certificate.

All personnel using the gauges will be assigned a personal monitoring device
(dosimeter). These will be either a film badge, or a thermoluminescent dosimeter that
will be exchanged on a routine basis per the NWT Radiation Safety Policies. The
badge will be returned to the NWT RSO at the designated time. Badge loss must be
reported immediately and supported by a memo to the RSO that includes date of
incident, persons involved, description of the incident, and measures taken to prevent
a reoccurrence.

All radioactive material/equipment will be stored in the designated area only.
Equipment will be locked in its case while not in use. The storagearea will be locked
at all times and key access authorized for operators only. Regulationrequires that the
storage area meet the following:

- Storage locker or separate room with a minimum of 10 feet from any permanent
work station;

- Security against unauthorized removal with key/combination lock control;

- Signs posted which state:

1. "CAUTION RADIOACTIVE MATERIAL"

2. Notice to Employees (Form RH-2364).

3. Notice of where a copy of the; License and Title 17CCR may be viewed.

4. Name and phone number of the NWT Radiation Safety Officer (RSO).

- Area includes sufficient electrical circuits for charging equipment.

While in-transit involving over-night storage, the case should be covered so it is not visible from
outside the vehiclewhile the operator is not present. If appropriate, the gaugeshouldbe chain locked
in its case to the steering wheel in the cab of the truck.

Any incident involving potential dispersal of radioactive material, theft or loss of the
gauge must be immediately reported to the NWT RSO and subcontractor's RSO as
appropriate. Notification to the US Nuclear Regulatory Commission (NRC) and State
Health Department may also be necessary and will be coordinated by the NWT RSO
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3.2.26 Sanitation

3.2.26.1 Break Area

A designated break area shall be established in the support zone. The break area shall contain
drinking water and be arranged to provide shade to workers during hot weather (>85°F.)

3.2.26.2 Potable Water
The following rules apply for all field operations:

An adequate supply of potable water shall be provided;

Portable containers used to dispense drinking water shall be capable of being tightly
closed, and equipped with a tap;

All containers used for drinking water shall be clearly marked and not used for any
other purpose; and,

Disposable cups or personal, marked, insulated drink containers will be supplied. If
disposable cups are used, both a sanitary container for unused cups and a receptacle
for disposing of used cups shall be provided.

Outlets for nonpotablewatershall be identifiedand labeled to clearly indicate thatthe water is unsafe
and is not to be used for drinkingor washing. There shall be no cross connection(open or potential)
between potable and nonpotable water systems. Nonpotable and potable water systems shall be
physically separated so as to minimize confusion and possible cross contamination.

3.2.26.3 Toilet Facilities
A minimum of one separate toilet facility shall be provided for each 20 employees or fraction
thereof, of each sex. Such facilities may include both urinals and toilets, with the provision that the
numberof toilets is at least half of the minimum required number of facilities. Where there are less
than five employees, separate toilet facilities for each sex are not required provided the toilet
facilities can be locked from the inside and contain at least one toilet.

Toilet facilities on the site are to be kept clean, sanitary, maintained in good working order and
provided with an adequate supply of toilet paper. Toilets are to be placed only in cleared areas to
reducethe chance of becoming home to reptiles, insects, spiders,etc. The toilet should be inspected
before each use.

3.2.26.4 Food Handling and Storage
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There shall be no handling of food in the contaminated work areas of the work area. Food may be
stored in refrigerators, however, those refrigerators may only be used for storage of foods, and
beverages. Refrigerators used for sample or chemical storage should be clearly marked as such.

3.2.26.5 Trash Collection

Trash generated by project personnel will properly be disposed of in trash receptacles. These
receptacles will be emptied regularly.

3.2.27 Other Safe Work Practices

Horseplay is not permitted at anytime on the job.

Workers shall not use equipment on which they have not been trained.

Eating, drinking, smoking and applying cosmetics are allowed only in clean areas.

3.2.28 Heat Stress
Wearing PPE mayput site personnel at increased risk of heat stress. Heat stresseffects range from
transient heat fatigue to serious illness and death. A number of interacting factors, including
environmentalconditions,clothing, workload, and the individualcharacteristicsof the worker cause
heat stress. Because heat stress is one of the most common and potentially serious illnesses during
field operations, alertness to the symptoms and knowledge of preventive measures are vital.

Heat stress monitoring should commence when personnel are wearing impermeable PPE and the
ambient temperature exceeds 70 degrees Fahrenheit (°F). If impermeable garments are not worn,
heat stress monitoring should commence at 85°F.

3.2.28.1 Heat Stress Prevention
One or more of the following control measures can be used to help control heat stress and are
mandatory if any site worker has a heart rate (measure immediately prior to rest period) exceeding
of 115beats per minute:

Site workers will be encouragedto drink plenty of water and electrolyte replacement
fluids throughout the day.

On-site drinking water will be kept cool (50 to 60°F) to encourage personnel to drink
frequently.

A work regimen that will provide adequate rest periods for cooling down will be
established, as required.
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All personnel will be advised of the dangers and symptoms of heat stroke, heat
exhaustion, and heat cramps.

Cooling devicessuch as vortex tubes or cooling vests should be used when personnel
must wear impermeable clothing in conditions of extreme heat.

Employees should be instructed to monitor themselves and coworkers for signs of
heat stress and to take additional breaks as necessary.

A shaded rest area must be provided. All breaks should take place in the shaded rest
area.

Employees must not be assigned to other tasks during breaks.

Employees must remove impermeable garments during rest periods. This includes
white Tyvek-type garments.

All employeesmust be informedof the importanceof adequate rest, acclimation,and
proper diet in the prevention of heat stress disorders.

_' Heat Cramps: Heat cramps are caused by heavy sweating and inadequate electrolyte replacement.
Signs and symptoms include muscle spasms and pain in the hands, feet, and abdomen.

Heat Exhaustion: Heat exhaustion occurs from increased stresson various body organs. Signs and
symptoms include pale, cool, moist skin; heavy sweating; dizziness, nausea; and fainting.

Stroke: Heatstroke is the most serious form of heat stressand should always be treatedas a medical
emergency. The body's temperature regulation system fails, and the body temperaturerapidly rises
to critical levels. Immediate action must be taken to cool the body before serious injury or death
occurs. Signs and symptoms of heat stroke include: red, hot, usually dry skin; lack of, or reduced
perspiration; nausea; dizziness and confusion; strong, rapid pulse and confusion; and coma.

3.2.29 Cold Stress

Cold and/or wet environmental conditions can place workers at risk of a cold-related illness.
Hypothermia can occur whenever temperatures are below 45°F, and is most common during wet,
windy conditions, with temperatures between 40 to 30°F. The principal cause of hypothermia in
these conditions is loss of insulating properties of clothing due to moisture, coupled with heat loss
due to wind and evaporation of moisture on the skin.

Frostbite, the other illnessassociatedwith coldexposure, is the freezing of body tissue,which ranges
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from superficial freezing of surface skin layers to deep freezing of underlying tissue. Frostbite will
only occur when ambient temperatures are below 32°F. The risk of frostbite increases as the
temperature drops and wind speed increases.

3.2.29.1 Cold Stress Prevention

Most cold-related worker fatalities have resulted from failure to escape low environmental air
temperatures or from immersion in low temperature water. The single most important aspect of life-
threatening hypothermia is a fall in the deep core temperature of the body.

Site workers should be protected from exposure to cold so that the deep core temperature does not
fall below 36 degrees Celsius (°C). Lower body temperatures will very likely result in reduced
mental alertness, reduction in rational decision making, or loss of consciousness with the threat of
fatal consequences. To prevent such occurrence, the following measures will be implemented:

Site workers must wear warm clothing such as mittens, heavy socks, etc., when the
air temperatureis below 45°F. Protectiveclothing, such as Tyvek or other disposable
coveralls, may be used to shield employees from the wind.

When the air temperature is below 35°F, employees must wear clothing for warmth,
in addition to chemical protective clothing. This will include:

Insulated suits, such as whole body thermal underwear
Wool socks or polypropylene socks to keep moisture off the feet
Insulated gloves
Insulated boots

Insulated head cover such as hard hat, winter liner, or knit cap
Insulatedjacket, with wind and water-resistant outer layer.

At air temperaturesbelow 35°F, the followingwork practicesmust be implemented:

- If the clothing of a site worker might become wet on the job site, the outer layer of
clothing must be water impermeable.

- ff a site worker's underclothing becomes wet in any way, the worker must change into
dry clothing immediately. If the clothing becomes wet from sweating (and the
employee is not uncomfortable), the employee may finish the task at hand prior to
changing into dry clothing.

- Site workers must have a warm (65°F or above) break area.

Hot liquids such as soups or warm, sweet drinks must be provided in the break area.
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The intake of coffee and tea should be limited, due to their circulatory and diuretic
effects.

- The buddy system must be practiced at all times on site. Any site worker observed
with severe shivering must leave the work area immediately.

- Site workers should dress in layers, with thinner lighter clothing worn next to the
body.

- Site workers should avoid overdressing when going into warm areas or when
performing strenuous activities.
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Table 3-1
HAZARDOUS AND TOXIC MATERIALS

PHYSICAL CHEMICAL & SOURCES &
CONTAMINANT DESCRIPTION PHYSICAL INCOMPATIBILITIES ANTICIPATED TARGET SYMPTOMS OF

(SYNONYM) PROPERTIES CONCENTRATION ORGANS EXPOSURE

Benzene Colorless liquid MW: 78 Chlorine, bromine Fuel in Blood, bone Irritationof eyes,
with aromatic BP: 176°F with iron; strong equipment, Paint marrow, eyes, nose, respiratory
odor. MP: -142°F oxidizers ingredient, skin, respiratory system; headache,

VP: 75 mm Hg possible soils system, CNS. nausea, dizziness;
Sol: 0.18% contaminant fatigue, anorexia;
FP: 12°F dermatitis; abdominal
LEL: 1.3% pain, bone marrow
UEL: 7.1% depression.
IP: 9.25 eV

Dieselexhaust Appearance MW: N/A None anticipated Vehicle - Eyes, respiratory Eye irritation,
and odor vary - BP: N/A operations system pulmonary function
petroleum like MP: N/A requiring diesel changes, carcinogen
combustion VP: N/A fuel
odor. Sol: N/A

FP: N/A
LEL: N/A
UEL: N/A
IP: N/A

Ethylbenzene Colorless liquid MW: 106 Strong oxidizers Fuel in Eyes, skin, upper Irritation of eyes,
with aromatic BP: 277°F equipment, respiratory mucous membranes;
odor. MP: -139°F possible soils system, CNS. dermatitis;

VP: 10 mm Hg contaminant headache,narcosis,
Sol: 0.01% coma.
FP: 55°F
LEL: 1.0%
UEL: 6.7%
IP: 8.76 eV
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PHYSICAL CHEMICAL & SOURCES &
CONTAMINANT DESCRIPTION PHYSICAL INCOMPATIBILITIES ANTICIPATED TARGET SYMPTOMS OF

(SYNONYM) PROPERTIES CONCENTRATION ORGANS EXPOSURE

Gasolineexhaust Colorless MW: Variable. None anticipated Vehicle Eyes, respiratory Irritation of the eyes,
odorless gas BP: N/A operations system, CNS respiratory system,

MP: N/A requiring gasoline headache, nausea,
VP: N/A fuel dizziness coma,
Sol: N/A death
FP: N/A
LEL: N/A
UEL: N/A
IP: N/A.
MW: 34.1

Hydrogen Sulfide Colorless gas BP: -77=F Strong oxidizers, Pipelines Eyes, respiratory Irritation of the eyes,
with rotten egg MP: N/A nitric acid, metals system, CNS respiratory system,
odor VP: 17.6 mm Hg headache, nausea,

Sol: 7.0% dizziness, coma, GI
FP: N/A disturbance, death
LEL: 4.0%
UEL: 44.0%
IP: 10.46 eV

Radium 226 Faintly AW: 226 None anticipated Paint ingredient, Skin, eyes, liver, Dermatitis, various
luminescent off- BP: 1737°F possible soil and kidneys, bone, carcinomas
white solid MP: 700°F pipe contaminant pulmonary, osteogenic sarcoma,

VP: <1 mm Hg osteitis, blood
Sol: ins dyscrasias
FP: N/A
LEL: N/A
UEL: N/A
IP: N/A
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PHYSICAL CHEMICAL& SOURCES& TARGET SYMPTOMSOF
CONTAMINANT DESCRIPTION PHYSICAL INCOMPATIBILITIES ANTICIPATED ORGANS EXPOSURE

(SYNONYM) PROPERTIES CONCENTRATION

Radon Colorless, MW: 222 None anticipated Possible soil and Skin, eyes, liver, Osteogenic sarcoma,
odorless, inert BP: -620F pipe contaminant kidneys, osteitis, blood

Daughter product gas MP: N/A pulmonary, dyscrasias, various
of Radium 226 VP: >100 mm Hg carcinomas

Sol: 50%
FP: N/A
LEL: N/A
UEL: N/A
IP: N/A

Toluene Colorless liquid MW: 92 Strong oxidizers Fuel in Skin, liver, Dermatitis;
with an BP: 231°F equipment, Paint kidneys, CNS. weakness, fatigue,
aromatic odor MP: -139°F ingredient, dizziness; euphoria;
similar to VP: 22 mm Hg possible soils dilated pupils,
benzene. Sol: 0.05% contaminant photophobia.

FP: 40=F
LEL: 1.3%
UEL: 7.1%
IP: 8.82 eV

Xylene Colorless liquid MW: 106 Strong oxidizers. Fuel in Eyes, skin, Eye, nose and throat
with an BP: 281-292°F equipment, Paint gastrointestinal irritation; dermatitis;
aromatic odor. MP: -12-55°F ingredient, tract, blood, liver, corneal lesions;

VP: 7-9 mm Hg possible soils kidneys, CNS. dizziness, poor
Sol: 0.00003% contaminant equilibrium; anorexia,
FP: 81-90°F vomiting, abdominal
LEL: 1-1.1% pain.
UEL: 6-7%
IP: 8.44-8.56 eV

MW: Molecular weight.
BP: Boiling point at 1 atmosphere pressure, in degrees Fahrenheit ('F).
MP: Melting point in °F.
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VP: Vapor pressure at 1 atmosphere pressure and 68°F.
Sol: Solubility in water at 68'F, as percentage (%) by weight.
FP: Flash point closed cup method, in °F.
LEL: Lower explosive limit in air, as % by volume.
UEL: Upper explosive limit in air, as % by volume.
IP: Ionization potential, in electron volts (eV).
CNS: Central nervous system.
mm Hg: Millimeters of mercury.
eV: Electron volts.

°F: Degrees Fahrenheit
°C: Degrees Celsius
%: Percent

ppm: Parts per million
rag/m3: Milligrams per cubic meter.
p/l: Micrograms per liter.
>: Greater than.
<: Less than.

N/A: Not applicable.
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Table 3-2
EXPOSURE GUIDELINES FOR IDENTIFIED

HEALTH SIGNIFICANT SITE CONTAMINANTS

OSHAPEL ACGIHTLV NIOSHREL NRCDAC
CONTAMINANT IDLH
(SYNONYMS) 8-HRTWA 15-MINSTEL 8-HRTWA 15-MINSTEL 8-HRTWA 15-MINSTEL 1 ALl

Carcinogen:
confirmed

Benzene 1ppm 5 ppm 10 ppm 0.1ppm 1 ppm Teratogen
Dieselexhaust - ALARA Carcinogen
Ethylbenzene 100ppm 100ppm 125ppm 100ppm 125ppm
GasolineExhaust Carcinogen
HydrogenSulfide 20 ppm 10 ppm 15 ppm 10ppm
Radium226 3 X 10'° _.Ci/ml Carcinogen
Radon220 9 X 10g_.Ci/ml Carcinogen
Toluene 200 ppm 300ppm 50 ppm 100ppm 150ppm
Xylene 100ppm 100ppm 150ppm 100ppm 150ppm

OSHA: Occupational Safety and Health Administration. Permissible Exposure Limit.
ACGIH: American Conference of Government Industrial Hygienists.
TLV: Threshold Limit Value.
TWA: Time-weighted average.
STEL: Short-term exposure limit.
NRC Nuclear Regulatory Commission
ALl Annual Limit on Intake
DAC DeriveAir Concentration
Hr: Hour.
Min: Minute.

ppm: Parts per million by volume.
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Table 3-3
FLYING INSECTS

Organism Description Habitat Problem Severity Protection

Hornet One inch long with Round, paper-like nest One nest maycontain Severe pain, allergic Do notcome near or
some body hair. hanging from trees, up to 100,000 hornets reactions similar to disturb nest. If a
Abdomen is mostly shrubs, or under eaves which will attack in bees. hornet investigates
black, of buildings, force at the slightest you, do not move.

provocation.

Mosquito Small, dark, fragile Where water is Bites and sucks blood. Can transmit Use plentyof insect
body with transparent available for breeding. Itching and swelling encephalitis and other repellant and wear
wings. From 1/8to 1/4 result, diseases. Scratching gloves.
inch long. causes secondary

infections.

Wasp Very thin waist. Color Underground nest. Stings. Some species Severe pain, allergic Avoid nest. Do not
can be black, yellow or Paper-like honeycomb will attack if you get reactions similar to swat at them.
orange with stripes, nests in abandoned too close to the nest. bees. Can be fatal.

buildings, hollow trees,
etc.

Bee Generally has yellow Hollow logs, Stings when annoyed. If person is allergic, Be careful and watch
and black stripes and underground nest, old Leaves venom sac in nausea, shock, where you walk. Cover
two pair of wings, buildings, victim, constriction of the exposed skin. Avoid

airway can result, areas where bees are
Death may result, swarming. Avoid

wearing sweet
fragrances and bright
clothing. Move slowly
or stand still when bees
are swarming about
you.
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Table 3-4
Minimum Clearance from Energized Overhead Electric Lines

NominalSystemVoltage I MinimumRequiredClearance

0 - 50kV 10feet

51 - 100kV 12feet

101- 200 kV 15feet

201- 300 kV 20feet

301- 500 kV 25feet

501- 750 kV 35feet

751 - 1000 kV 45 feet

NOTE: Whenever equipment operationsmust be performed closer than 20 feet from overhead
_, power lines, the Health and Safety Manager must be notified. When clearance to proceed is received

from the Health and Safety Manager, the electric utility company must be contacted to turn the power
off, or physically insulate (protect) the lines if the operation must be performed closer to the power
line than is allowed in this table.

NWTfflASPkAlameda_ed_'ev2
'_ Page - 61



Table 3-5
Fire Extinguisher Requirements

Area Rating Location

Flammable liquids 5 gal or more 10B Within 50 feet.
usedon work site (not integral
fuel tanks of motor vehicles.

Flammable or combustible 20B Outside of door of storage area
liquids 60 gal or more. Stored and within 10 feet of the door.

inside a room, building or trailer.

Flammable liquids stored 20-B At least 25 feet but not more than
outside. 75 feet from storage area.

Tank trucks or vehicles used to 2A-20-BC Mounted in or on vehicle.
transport or dispensing
flammable or combustible
liquids.

Fuelingarea. 20-BC Within 50 feet of service or
fueling area.

Other storage areas. 2A-10-BC Nearexit no more than 75 feet
unobstructed travel to
extinguisher from anywhere in
storage area.

Vehicle and heavyequipment. 1A-5-BC Mounted in or on vehicle/
equipment.

Trailers/offices. 2A-10-BC Mounted near exit not more than
75 unobstructed travel from
anywhere in trailer/office.

Hotworkactivities 2A Within50 feet.

Note:These extinguisherratings are the minimum acceptable for each listed application. Extinguisherswith
higher ratings may be substituted. For applications not listed, contact the Health and Safety Manager for
guidance.
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4.0 Buddy System

Project staffing during hazardous waste operations shall meet the requirements and intent of the
"buddy system," which requires that at least two persons are required to be at the work area when
work is conducted in the exclusion zone, which might result in worker contamination.

The buddy system is a method of organizing employees into work groups and is designed to provide
those employeeswith assistance when needed. Each employee in a work group will be observed by
at least one other person. Assignment of designated partners should take place during the Tailgate
SafetyMeeting (TSM).

The responsibility of the buddy is to:

Provide assistance if needed;

Maintain, at all times, line of sight contact or verbal contact with workers in the EZ;

Observe for signs of chemical or physical trauma or heat/cold stress such as:

- Changes in complexion and skin discoloration,
Changes in coordination or demeanor,
Excessive saliva and pupillary response,
Changes in speech pattern;

Periodically verify the integrity of all protective clothing; and

Notify the SHSO if emergency help is needed.

Entry to or exit from the EZ under the conditions described earlier without a designated partner is
prohibited.

The buddy system shall be used wheneverworkers enter the Exclusion Zones or wheneverconfined
space entry or hot work is performed.
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5.0 Personal Protective Equipment

5.1 Levels of Protection

The EPA's terminology for personal protective equipment (PPE)is used on this project (Levels D,
C, B, and A). The levels of protection for each task have been assigned in accordance with Table
5-1.

At a minimum, four sets of appropriatePPE will be maintained at the site for visitors. This does not
include respiratory protection equipment that is to be supplied to non-NWT personnel by their
specific employer, nor does this include other government contractors who must supply their own
PPE.

5.1.1 Level D Protection
Level D PPE shall be used when:

Work functions preclude significant splashes, immersions, or the potential for
unexpected inhalation of, or contact with, hazardous concentrations of harmful
chemicals.

Atmospheric concentrations of contaminants are less than one-half the TLV/PEL.

Level D PPE at a minimum shall consist of:

Standard work uniform or coveralls.

Steel-toed work boots, ANSI approved.

Safety glasses, ANSI approved.

Hearing protection (if necessary) 25 dBA or greater protection.

Splash shield (if necessary).

Hard-hat, ANSI approved.

Leather palm gloves (if necessary).

Heat stress monitoring will be conducted in accordance with section 8.3 of this SHSP.
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Level D-modified PPE at a minimum shall consist of:

Standard work uniform or coveralls.

Steel-toed work boots, ANSI approved.

Steel-toed PVC boots - if liquids encountered, ANSI approved.

Tyvek* coveralls with hoods and elastic wrists and ankles.

Leather-palmed gloves.

Latex or Nitrile gloves (inner) - if liquids encountered.

Nitrile gloves (outer) - if liquids encountered.

Hearing protection (if necessary) 25 dBA or greater protection.

Splash shield (if necessary).

Hard-hat, ANSI approved.

Safety glasses, ANSI approved.

Rain gear or poly-coated Tyvek* for pressure washing activities.

Metatarsal guards (pressure washing activities).

*Or constructed of other materials as appropriate

,Openings in the PPE (i.e., ankles, wrists, zippers, etc.) will be duct taped to seal the opening.

Heat stress monitoring will be conducted in accordance with section 8.3 of this SHSP.

5.1.2 Level C Protection

iLevelC protection shall be used when:

The types of air contaminantshave been identified, concentrationshave been measured,
and an air-purifying respirator (APR) is available that can remove contaminants.
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Oxygen is at least 20 percent and the lower explosive limit (LEL) is less than 10
percent.

The substance has adequate warning properties and all criteria for the use of an APR
has been met.

Level C protective equipment at a minimum shall consist of:

Full-faceAPR with NIOSH/MineSafetyand Health Administration(MSHA)-approved
cartridges.

Combination filter/cartridge providing protection against:

- Not more than 1,000 parts per million (ppm) organic vapors, chlorine, chlorine
dioxide, hydrogen chloride, sulfur dioxide, and escape only from hydrogen sulfide

- Dusts, fumes, and mists having a TWA less than 0.05 milligrams per cubic meter
(mg/m3).

- Asbestos-containing dusts and mists.
- Radionuclides.

Cartridges approved for the specific contaminants if the cartridge above in not
appropriate.

Surgical scrubs*.

Steel-toed PVC boots - if liquids encountered, ANSI approved.

Tyvek* coveralls with hoods and elastic wrists and ankles (poly-coated* when there
is a potential for contaminated water contact).

Leather-palmed gloves.

Latex or Nitrile gloves (inner) - if liquids encountered.

Nitrile gloves (outer) - if liquids encountered.

Hearing protection (if necessary) 25 dBA or greater protection.

Hard-hat, ANSI approved.
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Safety glasses, ANSI approved if Full-faced APR not worn.

Splash shield (if necessary). If full-faced APR not worn. Must be worn with safety
glasses, ANSI approved.

*Or constructed of other materials as appropriate.

Openings in the PPE (i.e., ankles, wrists, zippers, etc.) will be duct taped to close the openings.

Heat stress monitoring will be conducted in accordance with section 8.3 of this SHSP.

5.1.3 Level B Protection
Level B Protection is required when airborne concentrations of hazardous materials exceed or are
expected to exceed twice the OSHA permissible exposure limit (PEL) in confined spaces. Level B
protectionwill not be used on this project without contacting the Health and Safety Manager for an
addendum to this SHSP. The equipment listed for Level C protection will be used for Level B
protection except a full-face, pressure demand, supplied air respirator, either self contained or an
airline with an egress bottle will be substituted for the air purifying respirator worn in Level C.

Heat stress monitoring will be conducted in accordance with section 8.3 of this SHSP

5.1.4 Level A Protection
Level A protection use is not anticipated during this project.

5.2 Respiratory Protection
Respiratory protective equipmentshall be NIOSH-approvedand respiratoruse shall conform to
AmericanNationalStandardsInstitute(ANSI)Z88.2,Cal/OSHA8 CCR5144 requirements.NWT
ProcedureHS 11.0AND HS 12.0 furtherdefines the respiratoryprotectionprogramwhich details
the selection,use, inspection,cleaning, maintenance,storage,and fit testingof respiratoryprotective
equipment.This procedurecomplieswith the requirementscontainedwithin 8 CCR 1531andwill
be maintainedin the SHSO's site office alongwith the rest of NWT's Healthand SafetyPoliciesand
Procedures.

All site personnel will have a separate assigned respirator face piece.

Onlyproperly cleaned,maintained, NIOSH-approvedrespiratorsare to be used on this
site.

Contact lenses are not to be worn when a respirator is required

NWT_! ASPkAlameda_nedh'ev2

Page - 67



All site personnel will be clean-shaven in facial areas that touch the sealing surface of
the respirator.

Respirators will be regularly inspected. A positive and negative pressure test will be
performed prior to each use.

When respiratorsare beingused, they shallbe cleaned at the end of the work shift using
mild soap and warm water, and left to air dry. After drying, the respirator will be
stored in a clean plastic bag.

All personnel (including visitors) performing on-site activities, and using an air purifyingrespirator
must have successfullypassed a qualitative respiratorfit test in accordancewith OSHA 8 CCR 1531
within the last 12months. Documentation of fit testing is the responsibility of each employer. Fit
testing and any training related to respiratoryprotection for NWT personnel will be documented on
the NWT Respiratory Training Completion Form.

5.3 Using Personal Protective Equipment
All personsentering the EZ shall don the requiredPPE in accordancewith the entries listed in Table
5-1. When leaving the EZ, PPE will be removed in accordance with the procedures listed, in order
to minimize the spread of contamination.

5.3.1 Donning Procedures
These procedures are mandatory, only where Modified Level D or higher PPE is required for the
project:

Remove bulky outerwear.

Put on the required chemical protective coveralls.

Put on chemical protective boots.

Tape the legs of the coveralls to the boots with duct tape.

Put on chemical protective gloves.

Tape the wrists of the protective coveralls to the gloves.

Don respirator if required, and perform appropriate fit check.

Put hood or head covering over head and respirator straps.
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Don remaining PPE, such as safety glasses or goggles and hard hat.

If these procedures are instituted, one person shall remain outside the work area to ensure that each
person entering has the proper protective equipment. No persons shall be allowed to enter an EZ if
they are not wearing the required PPE.

5.3.2 Doffing Procedures
Whenever a person leaves a work site requiring Modified Level D or higher PPE, the following
decontamination sequence will be followed:

Upon entering the CRZ, rinse contaminated materials from the boots.

Clean reusable protective equipment.

Remove protective garments, equipment, and respirator (if worn). All disposable
clothing should be placed in plastic bags, which are labeled with contaminated waste
labels.
Wash face and hands immediately and shower as soon as possible.

Proceed to clean area and dress in clean clothing.

Clean and disinfect respirator for next use.

All disposable equipment, garments, and PPE shall be bagged in plastic bags, and properly labeled
for disposal.

The level of personal protection selected will be based upon real-time air monitoring of the work
environmentand an assessment by the Health and Safety Manageror SHSO of the potential for skin
contact with contaminated materials. The PPE selection is given in Table 5-1.

5.4 Personal Protective Equipment for Visitors
An adequatesupplyof hardhats, safetyglasses andother personalprotectiveequipment shall be
maintainedon-site for use by governmentpersonnel and othervisitors except other government
contractorswho mustsupplyall of theirown personalprotectiveequipment.. Visitorsarenotto be
suppliedwith chemicalprotectiveclothingwithoutpriorapprovalby the SHSO,andpropertraining
documentation.Respiratorswill notbe issued to non-NWTpersonnel.

5.5 Activity Specific Levels of Protection
The requiredlevel of protectionis specific to the activitybeing conducted. AtNAS, Alameda, the
initial levels of PPE are listed in Table 5-1.
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Table5-1
Activity/Level of Protection

Task Activity Initial Levels of PPE

1 Mobilization/Demobilization D

2 Site Preparation D

3 Drilling Mod D

4 Concrete Cutting and Removal Mod D

5 Excavation of Clean Soils Mod D

6 Excavation of Suspector Contaminated Soils C

7 Pipeline Removal Mod D

8 Pipeline Cleaning C

9 Waste Packaging Mod D

10 Soil & Water Sampling Mod D

11 Pipeline Replacement D

12 Support Activities D

13 Equipment Decontamination Mod D

14 Backfill and Site Restoration D

As site activitiesprogress, levels of PPEare subjectto change or to modification. Upgrading of PPE
can occur when action levels are exceeded or whenever the need arises to protect the safety and
health of site personnel. Levels of PPE will not be downgraded without prior approval from the
Health and Safety Manager.
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6.0 Site Control

The project area will be divided into three work zones: exclusion zone (EZ), a contamination
reduction zone (CRZ), and a support zone. The PS and Health and Safety Manager or SHSO shall
together be responsible for designation of the work zones. Based upon the exposure to contaminated
materials or anticipated hazards associated with the work.

TheEZ will include any area where chemical contaminationmay be encounteredand will be marked
with barrier tape or other means to warn personnel of the hazards. The EZ will be large enough to
prevent contamination from leaving the marked area.

Immediately adjacent to the EZ, a CRZ with a decontamination area for equipment and personnel
will be established. This area will also be delineatedwith traffic cones and/orbarrier tape. The CRZ
will be largeenough to provide a safetyzone to prevent the movementof contaminants from the EZ
into the support zone.

The remainder of the NWT project area will be designated as the support zone. No special markings
or warning labels are required for this area.

Only personnel who have completed 40 hours of hazardous waste operations as defined under 8 CCR
5192 (e), hazardous waste refresher training within the past 12 months, have been certified as fit for
hazardous waste operations by a physician within the past 12 months and are wearing the proper PPE
shall be allowed within the EZ or CRZ. Personnel without such training may only enter the
designated support zone.

6.1 Hazard Briefing
No person will be allowed on the site during site operations without first being given a site hazard
briefing. In general, the briefing will consist of a review of the tailgate safety meeting. All persons
on the site, includingvisitors, must signthe site-specifictailgate safetymeetingform. Tailgatesafety
meetings shall be held daily, involving all personnel on site.

6.2 Documentation of Certification
A subcontractortrainingandmedicalfile will be establishedfor the projectandkepton site during
all site operations. The 40-hour training, update, and specialty training (first-aid/cardiopulmonary
resuscitation[CPR])certificates,as wellas the currentannual medical clearancefor all subcontractor
personnel, will be maintained within that file. All NWT and subcontractor personnel must provide
their training and medical documentation to the SHSO prior to the start of fieldwork. This
documentation will be maintained at the project home office at the close of the project.
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6.3 Entry Log
The SHSO at the site will maintaina site entry log with the namesof all personnel who enter the
CRZandEZ. These logs will be incorporatedinto the project file.

6.4 Emergency Entry and Exit
The exclusion zone, contaminationreductionzones, evacuationroutes,andemergencyequipment
locations will be includedon a site map prior to the initiationof on-site activities. During an
emergency,the evacuationroutes noted on the site map shouldbe followed. If conditionssuch as
winddirectionor physicalhazardsdo not allow access to the prescribedevacuationroutes,evacuate
by the safest route available and decontaminateto the greatest extent possible. Additional
emergencyprocedurescan be found in Section 12

6.5 Entry Requirements
In addition to the entryrequirementslisted above, no personnelwill be allowedin anyEZ or CRZ
unless they arewearing the minimumPPE as describedin Chapter5.0.
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7.0 Decontamination

In general, everything that enters an EZ at a site must either be decontaminated or properly discarded
upon exit from an EZ. AI___!Ipersonnel must enter and exit an EZ through a CRZ. Prior to movement
from an EZ, contaminated equipment will be decontaminated and then inspected by the SHSO before
it is moved into the support zone. This inspection will be noted in the daily log.

7.1 Procedures for Equipment Decontamination
Any item or vehicles taken into an EZ must be assumed to be contaminated and must be carefully
inspected and/or decontaminatedprior to leaving that particularEZ. A visual inspection of the frame
and tires of all vehicles and equipment leaving an EZ will be completed.

In order for a vehicle or equipment to pass inspection, it must be in a broom-clean condition, water
washed, and free of loose dirt or sludge material on tailgates, axles, wheels, bucket, etc.

Surveys of all possibly contaminated surfaces shall be performed to insure that any smearable
contamination has been completely removed from the equipment.

A steam pressure washer will be on site so that any vehicles or equipment can be steam cleaned if
the Health and Safety Manager or SHSO deem necessary. All pressure washing activities will be
conducted in accordance with section 3.2 of this SHSP.

The equipment decontamination area will be used to remove soil from all equipment leaving the
work area. Decontamination procedures will consist of washing equipment to remove mud and/or
dirt.

Following the wash, surveys of all possibly contaminated surfaces shall be performed using handheld
instruments. Should readings above background be detected a second wash will be performed and
the surface survey repeated.

ff the second survey indicates the presence of radionuclides, smears of the effected areas will be
taken to determine the level, if any, of smearable materials remaining on the equipment. At no time
will equipment still deemed contaminated be allowed to leave the decon area.

Once the RSO has determined that all smearable materials have been removed, written permission
to remove the equipment will be issued.

Personnel who must come in contact with the equipment during vehicle maintenance and repair will
utilize a special "clean area". All equipment requiring maintenance or repair will be staged in a CRZ
prior to servicing.
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Personnel assigned to vehicle decontamination will wear the protective equipment, clothing and
respiratory protection consistent with this SHSP. Seats and flooring in equipment and vehicles that
are to be used in the EZ will be covered to the greatest extent possible with disposable polyethylene.

7.2 Personnel Decontamination
NWT will establish personnel decontamination facilities on site to ensure that personnel maintain
a high degree of personal hygiene and minimize the possibility of exposure to chemical hazards.

These personnel hygiene facilities will conform to the requirements specified in 8 CCR 5192 (f).

A personnel decontamination area will be established in the CRZ immediately outside the EZ to
facilitate decontamination and PPE removal. All personnel exiting the EZ will pass through the
decontamination area to remove any contamination. Standard NWT decontamination procedures
are as follows:

Decontamination Procedures

Step into first wash tub and wash PVC boots and outer gloves with soap solution and
scrub brush.

_' Step into second wash tub and rinse boots and outergloves with clean water and scrub
brush.

Remove outer gloves (e.g., Nitrile) and dispose in the proper receptacle.

Remove outer Tyvek coveralls and dispose in the proper receptacle.

Remove PVC boots and place in boot rack.

Remove respirator, place in container to be cleaned.

Perform frisk of extremities and torso.

Remove inner gloves and dispose in proper receptacle.

Wash hands and face before eating, drinking, or smoking (break/end of shift).

Personnel are required to wash hands, face, and other exposed skin areas prior to leaving the CRZ
for breaks or lunch.
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Towels, washcloths, and soap will be provided to personnel as required.

With the exception of work within the SZ, no disposable work clothing, shoes, or boots will be worn
off or carried out of the CRZ.

Non-disposable soiled work clothes will be surveyed and if found to be free of contamination will
be allowed to leave the site.

Should surveys of the soiled clothing indicate that contamination is present, the clothing will be
confiscatedand includedwith the other PPE for disposal.Personnel will be requiredto provide back-
up street clothing in case the clothing they are wearing has become contaminated and must be
included with other wastes generated at the site.

Boots and respirators will be decontaminated prior to being taken into the support zone.

All rinse waters will be collected and treated as contaminated waste until proven otherwise.
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8.0 Site Monitoring

This section covers site-monitoring requirements for all site contaminants of concern.

8.1 Monitoring
Monitoringis essentialto ensurethatall fieldpersonnelare adequatelyprotectedfromcontaminants.
Whenever work is performedthat might generate gases, organic vapors, dusts, fumes, mists or
exposureto contaminatedsoils or water is possible, monitoringwill be conducted.

A Photo ionization detector (PID) or flame ionization detector (FID) will be used to
measure gasses and organic vapors in the work area.

Mini Ram aerosol monitors will be used to measure respirable dust, fume, and mist
emissions.

Combustible gas and oxygen reading instruments will be used in the work area if
flammable contaminants are anticipated.

Integrated air sampling will be performed if direct reading instrumentation indicates
that the source of organic vapors at the project site is located within the soils as
opposed to being generated by nearby heavy equipment.

Calorimetric detector tubes will be used to detect the presence of benzene, hydrogen
sulfide,or other specific contaminantswhen use is directed by the SHSO or the Health
and Safety Manager.

Micro R and Beta/Gamma(13/y)meterswill be used to determine if radiation is present
in the work area.

High volume air samples for Radon will be used when the presence of Radium 226 is
confirmed by use of Micro R and Beta/Gamma (13/7)meters.

Personal, badge type, Thermoluminescent Dosimeters (TLD's) will be issued to all
personnel operating within the established work zones.

All monitoring results will be documented in project logs.

Monitoringwill be used to determinethe effectivenessof engineeringcontrol in keeping the readings
below the action levels as specified in Table 8-1.

NWTkHASPkAlameda_ned_rev2
Page- 76



The Health and Safety Manager may direct the SHSO to conduct integrated personal exposure
monitoring. Integrated air samples will be analyzed through a laboratory accredited by the American
Industrial Hygiene Association (AIHA) or a NAVLAP Certified laboratory in the case of personal
radiological dosimetry.

8.1.1 Monitor Locations

All personal, integrated air monitoring samples shall be collected/taken in the approximate
"breathing zone" of site personnel and direct reading instrumentation readings taken for the purpose
of determining appropriate health and safety precautions shall be taken from suspected contaminated
surfaces or materials. Locations to be monitored are found in Table 8-2.

If entry into a confined space is deemed necessary, combustible gas, oxygen, hydrogen sulfide, and
total organics readings will be collected and recorded from the top, middle, and bottom of the
confined space prior to initial entry.

Surveys shall be taken of ambient dose rates to determine if limited duration tasks will be required
to prevent radiation exposure above the regulatory limits. Once the NWT entry supervisor and/or
SHSO has reviewed this information, determined the PPE necessary for entry, and the entry has been
initiated, readings shall be taken in the approximate "breathing zone" of the NWT employee(s)
working within the confined space. All air monitoring data shall be recorded on the Confined Space
Entry Permit and posted at the entry point prior to personnel entering the excavation.

Readings may also be taken in other locations to determine areas of localized contamination or
combustibility within the confined space. Work shall stop and all personnel shall exit the confined
space when readings exceed acceptable values at any location within the space.

8.1.2 Frequency
Breathing zone air monitoring must be conducted periodically throughout the day while work is
being performed in the EZ regardless of the level of protection being worn. Such readings must be
documented on Daily Logs forms even if contaminant concentrations are "nondetectable" or read
"no meter response." Frequency requirements for monitoring are found in Table 8-2. At a
minimum, hourly monitoring is required during active excavation of contaminated soils, removal
of pipelines, cleaning of pipeline, during confined space entry, and during decontamination activities.
The SHSO may reduce the frequency of the monitoring only after receiving approval from the Health
and Safety Manager.

8.1.3 Monitoring Equipment Maintenance and Calibration
All monitoringequipment(e.g., photo ionizationdetectors, flame ionizationdetectors,radiation
meters, etc.) will be maintainedin accordance with NWT Procedure HS 7.0 and the specific
manufacturer'sinstructions,Calibration/sourcechecking will occur before andafter each use.
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All personalsampling pumps shall be calibrated in accordance with OSHA sampling protocols and
NIOSH methods for the analyte of interest.

All direct reading instrumentation calibrations should be conducted under the approximate
environmental conditions the instrument will be used. All monitoring equipment calibrations and
maintenance activities shall be documented on the NWT Daily Logs, or equivalent.

When applicable, only manufacturer-trained and/or authorized NWT personnel will be allowed to
perform instrument repairs or preventive maintenance.

8.2 Noise Monitoring
Noise monitoringmay be performedby the SHSO under the directionof the Health and Safety
Managerif high noise levels areroutinelyencountered.Highnoise levels areconsideredto be levels
that makenormal conversationdifficult to understandat arm's length. The PS is to contact the
SHSO or Health andSafety Managerif this situationis routinelypresent.

8.3 Heat Stress
When workers are in Level D protective equipment,heat stress monitoring shall be initiated
whenever ambienttemperatureson site exceed 85°F. When workers are in Level C or modified
Level D protectiveequipment,physiological monitoringwill begin at 78°F. When workersare in
LevelB protectiveequipment,physiologicalmonitoringwill begin at 70°F. These benchmarksare
notto precludeheat stress monitoringat lowertemperaturesif workers exhibit signs of heat stress.
At the discretionof the Healthand SafetyManager,additionalenvironmentaland/or physiologic
monitoringwill be carriedout. Physiologic monitoringmayconsist of pulse rate, externalbody or
body core temperaturedeterminations.

8.4 Safety Reviews
All levels of projectmanagementshall conductprojectsite safetyreviews (audits). Specifically:

The SHSO shall inspect the job site at least daily. Findings shall be documented on
Daily Logs and communicated to the PS.

The PS shall conduct a safety auditwith the SHSO at least weekly. Findings shall be
documented on DailyLogs and communicated to project workers, the PM and Health
and Safety Manager.

The PM shall conduct an on-site safety audit at least monthly. Findings shall be
documented on Safety Inspection Report (SIR) forms and copied to the Health and
SafetyManager. Whenever possible, the Health and SafetyManager shall be included
in these audits.
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The Health and Safety Manager or designated representative may conduct unannounced
job site safety audits at anytime. Findings will be documented on SIRs and copied to
the PM and Program Director.

8.5 Monitoring Records
The SHSO shall ensure that site-monitoring records are complete and incorporated into the project
file. The Health and Safety Manager will be responsible for establishing, maintaining, and
forwarding to other NWT offices (as necessary) all required monitoring information as described
below for placement in individual employee files:

Employee name, social security number, payroll number.

The date, time, pertinent task information, exposure information.

Description of the analytical methods, equipment used, and calibration data.

Type of PPE worn.

Engineering controls used to reduce exposure.

8.6 Notification
The Healthand SafetyManagerwill ensurethateachemployee is informedin writingof the results
thatrepresentthatemployee'sexposure. Monitoringresultsrepresentativeof an employee'sexposure
shall be reportedin writingto the affectedemployee,with copies retainedin the project file and the
employee'smedical file.

Whenever the results indicate that the representative employee exposure exceeds the Permissible
Exposure Limit (PEL), the notification shall state that the PEL was exceeded, and shall provide a
description of the corrective action taken to reduce exposure to a level below the applicable PEL.

NWT may conduct industrial hygiene monitoring on subcontractor employees. Notification of
subcontractor personnel, of industrial hygiene monitoring results is the responsibility of the
subcontractor.
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Table 8-1
Action Levels

When in Level D PPE

Analyte Action LevelI Required Action2

Dust > .5 mg/m3above background Upgrade to Level C
Unknown VOC. > 10ppm above background Detector tube for Benzene, continue work if no

Benzene detected

Airborne > 3 x 101° /aCi/ml Upgrade to Level C
radionuclides

> 1ppm < 5 ppm Upgrade to Level C
Benzene > 5 ppm Stop work; contact Health and Safety Manager3

> 5 ppm < 10 ppm Upgrade to Level C
Hydrogen Sulfide > 23.5% or_<20% Stop work; determine cause 3

02 > 10% of LEL Stop work; determine cause3
LEL

When in Level C PPE

Analyte I Action Level I Required Action 2

I

Dust > 5.0 mg/m3 above background Stop work; initiate dust suppression 3

Unknown VOC. > 50 ppm above background in breathing Stop work; detector tube for benzene; if no benzene
zone (BZ) continue in Level C3

Airborne > 3 x 10"9 [aCi/ml Stop Work, contact Health and Safety Manager 3
radionuclides

Benzene > 5 ppm < 50 ppm Stop Work, contact Health and Safety Manager 3
Hydrogen Sulfide > 10 ppm Stop Work, contact Health and Safety Manager 3
02 > 23.5% or < 20% Stop work; determine cause 3
LEL > 10% of LEL Stop work; determine cause 3

When in Level B PPE

Analyte Action LevelI Required Action2

Unknown VOC. > 100 ppm above background in BZ Stop work; detector tube for benzene; contact Health
and Safety Manager 3

02 > 23.5% or 20% Stop work; determine cause 3
LEL > 10% of LEL Stop work; determine cause 3

NW'IM'IASFKAlameda'waed_ev2

'_ Page - 80



_ Five excursions above the action level in any 15 minute period or a sustained reading in excess of the action levels
for 5 minutes will trigger a response.
Frequency of air monitoring may be adjusted by the Health and Safety Manager after sufficient characterization of
site contaminants has been completed, tasks are modified or site controls have proven effective.

3 Contact with the Health and Safety Manager must be made prior to continuance of work. The Health and Safety
Manager may then initiate integrated air sampling along with additional engineering controls.

No one is permitted to downgrade levels of PPE without authorization from the Health and Safety
Manager.
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Table 8-2
Monitoring Frequency and Location

WORK ACTIVITY INSTRUMENT FREQUENCYI LOCATION

Task I

PID N/A N/A
Mobe/Demobe Miniram N/A N/A

O2/LEL N/A N/A
Nal and 13/y N/A N/A
Detector Tubes N/A N/A

Task 2

PID N/A N/A
Site Preparation Miniram N/A N/A

O2/LEL N/A N/A
NaI and I_/y Background Survey General work area
Detector Tubes N/A N/A

Task 3

PID Continuously Borehole
Drilling Miniram N/A N/A

O2/LEL N/A N/A

Nal and [_/y Periodically Concrete samples
Detector Tubes Periodically Based on PID readings

a
Task 4

PID N/A N/A

Concrete Cutting and Miniram Continuously Downwind
Removal O2/LEL N/A N/A

NaI and [3/3, N/A N/A
Detector Tubes N/A N/A

Task 5
PID N/A N/A

Excavation of Clean Miniram Continuously Downwind
Soils O2/LEL N/A N/A

Nal and [3/y N/A N/A
Detector Tubes N/A N/A

Task 6

PID Periodically Excavation site
Excavation of Suspect Miniram Continuously Downwind
and Contaminated Soils O2/LEL N/A N/A

NaI and [3/y Periodically Soil stockpile area
Detector Tubes Periodically Based on PID readings
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Task 7

PID Periodically Each pipe section
Pipeline Removal Miniram N/A N/A

O2/LEL Periodically Each pipe section
Nal and 13/'/ Periodically Each pipe section
Detector Tubes Periodically Based on PID readings

Task 8

PID N/A N/A

Pipeline Cleaning Miniram N/A N/A
O2/LEL N/A N/A

NaI and 13/7 Periodically Initial entry and waste stream
Detector Tubes N/A N/A

Task 9
PID N/A N/A

Waste Packaging Miniram N/A N/A
O2/LEL N/A N/A
NaI and 13/), Periodically Each item and container
Detector Tubes N/A N/A

Task 10

PID Periodically Each sample
Soil and Water Sampling Miniram N/A N/A

OjLEL N/A N/A

Nal and [3/'/ Periodically Each sample
Detector Tubes N/A N/A

Task 11
PID N/A N/A

Pipeline Replacement Miniram N/A N/A
O2/LEL N/A N/A
Nal and [3/'/ N/A N/A
Detector Tubes N/A N/A

Task 12

PID N/A N/A

Support Activities Miniram N/A N/A
O2/LEL N/A N/A
Nal and 13/)' N/A N/A
Detector Tubes N/A N/A

Task 13
PID N/A N/A

Equipment Miniram N/A N/A
Decontamination O2/LEL N/A N/A

NaI and 13/)' Periodically Cleaned surfaces
Detector Tubes N/A N/A
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Task 14
PID N/A N/A

Backfill and Site Miniram Continuously Downwind
Restoration O2/LEL N/A N/A

Nal and I]/Y N/A N/A
Detector Tubes N/A N/A

I

Frequency of monitoring may be adjusted by the Health and Safety Manager after sufficient characterization of site conditions has been
completed. Periodic is defined as at least once an hour unless samplingdata demonstrates a less frequent monitoringschedule isjustified.
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9.0 Employee Training

9.1 General

All personnel entering the EZ or CRZ shall have completed at least 40 hours of hazardous waste
operations-relatedtraining, as required by 8 CCR 5192 (e). All field employees must have received
a minimum of three days of actual field experience under the direct supervision of a trained,
experiencedsupervisor. Those personnel who completed the 40-hour training more than 12months
prior to the start of the project shall have completed an 8-hour refresher course within the past 12
months. The PS, PM, Health and SafetyManager,and the SHSOmust havecompleted an additional
8 hours of relevant supervisory health and safety training. With the exception of subcontractor
personnel who will be working only in the support zone, subcontractor personnel must meet the
above training requirements and subcontractor supervisors must also have the 8-hour hazardous
waste supervisor training.

A copy of each training certificate will be maintained at the project job site. Subcontractors must
provide certificates of training for the project file for all employees assigned to the project, if they
will be working in either the EZ or CRZ. Training certificates for both subcontractor and NWT
personnel shall be maintained on-site.

9.1.1 Tailgate Safety Meetings
Prior to the start of the project, all personnel will participate in an initial tailgate safety meeting.
During the initial tailgate safety meeting, the SHSP will be discussed. The PS will ensure that the
anticipatedsite hazards are summarized and explained to all personnel, and that those personnel are
awareof the precautionsthey must take to minimize their exposure to those hazards. Tailgate safety
meetingswill be heldat the start of each workshift. All new employeesmust attend the meetingand
be familiar with this SHSP. The PS will not delegate all safety-related training to the SHSO.

Written attendance records and meeting notes shall be maintained with the project file.

9.2 Hazard Communication
All personnel performing field activities will receive basic hazard communicationtrainingthat
involves a review of the NWT WrittenHazard CommunicationProgram (NWT Health & Safety
ProceduresHS 1.0,HS4.0, AND HS 8.0),MSDSs, containerlabeling,andchemicalhealthhazards.
Personnel will be trainedon the hazards of chemicals handledor used on site by reviewing the
ChemicalHazardslisted in Section 3.2 of the SHSP andthe MSDSs in AppendixB. MSDSs will
be obtainedfor all materialspurchasedfor the site thatrequirethem.
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9.2.1 Site-Specific Health and Safety Plan
The SHSO will present the SHSP (including all attached MSDSs) and discuss it with all personnel
assigned to the project. All workers and visitors must read and sign the SHSP acknowledging
acceptance of site rules and understanding of site hazards before the start of the site work.

9.3 Site Workers' Basic Course
Each site worker will have received training in basic 40 hour HAZWOPER course and be current
in that training through an annual 8 hour refresher training as required, as well as site specific
training prior to performing field work. The content of the 40-hour HAZWOPER training will
,consist of:

General site safety.

Physical hazards (fall protection, noise, heat stress, cold stress).

Names and titles of key personnel responsible for site health and safety.

Safety, health, and other hazards typically present at hazardous waste sites.

Use of PPE.

Work practices by which employees can minimize risks from hazards.

Safe use of engineering controls and equipment on site.

Medical surveillance requirements including recognition of symptoms and signs which
might indicate overexposure to hazards.

Worker right-to-know (Hazard Communication, 8 CCR 5194).

Routes of exposure to contaminants.

Engineering controls and safe work practices.

Components of the site health and safety program.

Decontamination practices for personnel and equipment.

Confined-space entry procedures.

Emergency response plan.
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9.4 Supervisors' Course Content
Managementandsupervisors mustreceive an additionaleight hours of trainingthatincludes:

General site safety and health programs.

PPE programs.

Air monitoring techniques.

Spill containment techniques.

9.5 Site-Specific Training
Site-specifictrainingwill be accomplishedthroughan initialreview of this SHSP by the SHSOand
throughthe dailytailgate safetymeetings. All such training shall includetrainingdate and signatures
of all attendees and shall be documented in the project files.

9.6 First Aid and Cardiopulmonary Resuscitation (CPR)
At least two employees current in first aid/CPR will be assigned to the project, and at least one of
these will be on the site whenever operations are ongoing. First aid trained personnel shall also be
trained in Bloodborne pathogens hazards and precautions as described in Section 11.0.

First aid and CPR training courses are offered to all NWT employees. Refresher training in first aid
and CPR is required to maintain a current certificate. The SHSO and the PS shall be current in first
aid/CPR training.
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10.0 Medical Surveillance Program

10.1 Medical Examination
As required by NWT Policy and Procedure HS 6.0, all personnel on site working within a CRZ or
EZ will have successfully completed a preplacement or periodic/updated physical examination. The
contents of this examination have been determined by Federal and State regulation and are consistent
with the medical surveillance requirements for hazardous waste operations.

10.1.1 Preplacement Examination
This examination has been designed to meet 8 CCR 5192 (f) requirements for hazardous waste site
operations.

The NWT medical surveillance program examination at a minimum consists of:

Medical and occupational history questionnaire which includes information on past
gastrointestinal, hematologic, renal cardiovascular, immunological, and neurologic
problems.

Physical examination.

Blood pressure measurements.

Complete blood count (CBC) and differential to include hemoglobin and hematocrit
determinations, red cell indices, and smear of peripheral morphology.

Blood urea nitrogen and serum creatinine.

Blood chemistry (SMAC 24).

Pulmonary function test.

Audiogram.

Electrocardiogram (EKG) for employees over 35 years old or when other complications
indicate the necessity.

Visual acuity.

The following information is provided to the examining physician:
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A copy of 8 CCR 5192 (f) and associated Appendices.

A description of employee's duties.

A list of potential contaminants which the employee may be exPosed to.

A description of the PPE to be used.

Information from previous medical exams.

The medical surveillance provided to the employee includes a judgment by the medical examiner
as to the ability of the employee to use either positive-pressure or negative-pressure respiratory
equipment. Any employee found to have a medical condition that could directly or indirectly be
aggravatedby exposure to these chemical substances or by the use of respiratoryequipment will not
be employed for the project. A copy of the medical examination is provided to the employee.

The employee will be informed by the examining physician of any medical conditions that would
result in work restriction, or that would prevent them from working at hazardous waste sites.

10.1.2 Annual Examination
NWT employeesreceiveeither an annualor biannual updateexamination meeting therequirements

_, of 8 CCR 5192 (f) depending upon the attending physician's determination based on employee
exposure, if any. The results of these exams are compared to previous results and the baseline
physicalto clear the employee for continued work. ff any indication of over exposure to hazardous
materials is found, appropriate actions are taken as recommended by the occupational medicine
physician.

10.1.3 Exit Examination
NWT offers exit physical examinations for all employees involved in the medical surveillance
program who are leaving the company for any reason to ensure they are in good health.

10.2 Subcontractor Requirements
Subcontractorsmustprovide documentationthatall their employeeshave successfullycompleted
a physical examination by a qualified physician. The physical examinations will meet the
requirements of 8 CCR 5192 (f) and 8 CCR 1531, Respiratory Protection. Subcontractors will
provide this documentation by supplying copies of the medical examination certificate for each
employee they have on site.

10.3 Medical Records
Medical and personalexposure monitoring records will be maintainedaccording to the requirements
of 8 CCR 5192 (f) and will be kept for duration of employment plus a minimum of 30 years.
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Confidentiality of employee medical records will be maintained. The written medical opinion from

the physician will be made available upon request to the ROICC site representative for any site
worker.

10.4 Medical Restrictions
When a medical care provider identifies a need to restrict work activity, the employee's home office
will communicate the restriction to the employee, the PS, the SHSO, and the Health and Safety
Manager. The terms of the restriction will be discussed with the employee and the PS. Every
attempt will be made to keep the employee working, while not violating the terms of the medical
restriction. Employees that experienced chemical overexposure will not return to the EZ until given
a written release by the occupational medicine physician.

10.5 First-Aid and Medical Treatment
All persons on site must report any near-miss incident, accident, injury, or illness to their immediate
supervisor or the Field Supervisor. The employees trained in first aid or the SHSO will provide first
aid on site. Injuries and illnesses requiring medical treatment will be accompanied by an
"Authorization for Treatment" Form initiated by the SHSO. The employee's supervisor or the
Project Supervisor will complete the CSIR-1 and conduct an accident investigation as soon as
emergency conditions no longer exist and first-aid and/or medical treatment has been rendered. The
investigation should follow the Safety Inspection Report. These two reports must be completed and
submitted to the SHSO within 24 hours after the incident. The PS shall notify the PM as soon as
possible after the incident occurs. The ROICC must also be notified of the accident by the PM
within 24 hours and copies of the CSIR-1 and the SIR will be submitted. The SHSO will notify the
Health and Safety Manager of all incidents.

First-aid kits are kept at the CRZ and in all NWT vehicles. If treatment beyond first aid is required,
the injured should be transported to the medical facility listed in Chapter 12.0 of this SHSP and the
PS should immediately contact the Human Resources Administrator at 925-443-7967 to initiate case
management procedures. The PS should describe to the Human Resources Administrator, the
circumstances leading to the injury or illness. The Human Resources Administrator will contact the
Health and Safety Manager for follow-up on the treatment that the employee is receiving, the work
restrictions, and the return to work authorization.

NOTE: ff the injured is not ambulatory or shows any sign of not being in a comfortable and stable
condition for transport, then an ambulance/paramedics MUST be summoned, ff there is any doubt
as to the injured worker's condition, let the local paramedic or ambulance service examine and
transport the worker.
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11.0 Bloodborne Pathogen Exposure Control Plan

This section serves as a Bloodbome Pathogen Exposure Control Plan for NWT workers who may
serve as voluntary first aid and CPR care providers. At all times, at least one person on site will be
adequatelytrained in first aid and CPR, in the requirements of the Bloodbome Pathogens Standard
as listed in 8 CCR 5193, and in the contents of this plan.

11.1 Definitions

11.1.1 Bloodborne Pathogens
Bloodborne pathogens are those agents (i.e., bacteria, virus, fungi) found in blood, blood
components, certainbody fluids, and other materials, objects, or surfaces that have had contact with
blood or body fluids that are capable of causing human disease or death to unprotected people who
come intocontact with them. Diseases causedby bloodbome pathogens include,but are not limited
to, hepatitisB virus (HBV), humanimmunodeficiencyvirus (HIV),hepatitisC, malaria, and syphilis.
The most significant and of greatest concern are HBV and HIV.

11.1.2 Hepatitis B
HBV is the major bloodbome pathogenhazard that first aid/CPRcare providersmay encounter. The
HBV can remain infectious for up to 10 days even in dried blood. The virus adverselyaffects 8,000
to 10,000 workers annually resulting in approximately 200 deaths each year. Hepatitis means
"inflammation of the liver" causing severe liver damage or cirrhosis. Exposure symptoms include
fever, fatigue, nausea, vomiting, muscle aches, loss of appetite, and jaundice (yellowing of the eyes
or skin). Hepatitis diagnosis is difficult because some symptoms are similar to the flu, except for
the discoloration of the skin and eyes, and may remain mild for an extended period of time.
Presently, no cure exists for hepatitis, but it can be prevented with a vaccination.

11.1.3 Human Immunodeficiency Virus
HIV attacksand deteriorates the body's immune system and eventually weakens it to the point that
infection sets in causing the disease Acquired Immune Deficiency Syndrome (AIDS). HIV
is primarily transmitted through sexual contact, but may also be transmitted through contact with
blood and body fluids. HIV is not transmitted by touching or working with people who are HIV-
positive.

11.1.4 Human Immunodeficiency Virus Exposure Symptoms
HIVleadsto AIDS-relatedillnessesthateventuallycauseneurologicalproblems,cancer, pneumonia,
and death. People may carry the virus for manyyears of their lives without experiencing any
symptoms. Upon development,symptomsmay includeweight loss, skin lesions, drycough, fever,
fatigue,diarrhea,or swelling of the lymph glands.

NW'IM_ASPkAlamedakmed_ev2
Page - 91



_' Presently, no cure exists for HIV or AIDS and no vaccination is currently available.

11.2 Exposure Determination
Persons in any job classifications at NWT may be exposed to bloodborne pathogens when
administeringfirstaid or CPR, or duringdecontaminationof equipment/surfacescontaminatedby
blood or other potentiallyinfectious materialsduringan incident.

NWT employees could be subject to bloodborne pathogen exposure due to:

Punctures through the skin with a contaminated sharp object (i.e., scissors, needles,
broken glass, etc.)

Contact or absorptionof blood or blood-contaminatedobjects through open or broken
skin (i.e., cuts, scratches, rashes.)

Blood splashes to their eyes, nose, or mouth or other mucous membranes.

Workers canreduce their risk of contacting HBV or HIV by implementing the proper workpractices
(outlinedin this plan)before, during, and after respondingto emergencymedical incidentsinvolving
personal injuries.

11.3 Measures for Prevention
'Theestablishmentof work practice controls is an integral part of an effectiveexposure control plan
in preventing accidental infection of employees. These work practices are designed to protect
employeesfrom reasonablyforeseeableoccupationalexposures to bloodbome pathogensfrom blood
and other potentially infectious material. The work practice controls outlined in this section are
applicable to the administration of first aid in emergency situations and subsequent cleanup only.

11.3.1 Universal Precautions
Universal precautions is an approach to infection control which operateson the assumption that all
ihumanblood and bodily fluids are to be treated as if they are known to be contaminated with HIV,
HBV, or other infectious diseases. Universal precautions shall be implemented whenever there
exists a foreseeable potential for contact with blood or bodily fluids.

11.3.2 Engineering Controls
As a result of the location of the work site, the nature of work in outdoor locations with potential
exposure to airborne chemical contaminants, and the potential for exposure being limited to
emergency situations,the implementation of engineeringcontrols is not feasible. Exposure control
shall be accomplished through implementation of work practice controls and use of personal
protective equipment.
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11.3.3 Work Practice Controls

Work practice controls shall be instituted whenever foreseeable potential contact with, or exposure
to, blood and other bodily fluids exist. Examples of situations in which these controls are to be
implemented include, but are not limited to, accidents or injuries in which administration of first aid
is required, application of bandages to minor cuts and abrasions of another Person, and contact with
sores, wounds, or broken skin.

Following are specific work practice controls that shall be implemented:

Prior to examining or providing first aid treatment to an injured person, put on a pair
of clean impervious gloves. Gloves are provided in the first aid kits, latex or nitrile
gloves may also be used.

Open wounds or cuts will be promptly bandaged.

Wash hands and face as soon as possible after administeringfirst aid or CPR. If wash
facilities are not readily available, stock disposable one-time use towelettes.

No eating, drinking, or smoking is allowed in any work area where a potential exists
for occupational exposure to blood borne pathogens.

Non-disposable equipment or materials that have or may have blood or infectious fluid
contact must be washed immediately after their use, (a 1:10 solution of bleach and
water is the recommended proper decontamination media.)

Anyclothing that becomes contacted with blood or infectious fluids shall be removed
as soon as possible after administering first aid or CPR.

No personal clothing that becomes contacted with blood or infectious fluids shall be
laundered off-site.

First-aid kits on-site are to be equipped with a pair of surgical gloves and CPR
mouthpieces.

Direct contact with blood and bodily fluids should be kept to an absolute minimum, as required in
a particular situation. In situations where direct contact is likely, personal protective equipment shall
be worn to help prevent infection.

Based upon professional judgment, an employee may choose to temporarily forego the use of PPE
if he determines that the use of PPE will further jeopardize his well being or that of the injured
worker. The employee must carefully evaluate this limited application° ff this does occur, NWT is
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_€ obligated to investigate and document the circumstances in an effort to provide alternative means
to avoid further occurrence.

11.3.4 Personal Protective Equipment
The following are specific personal protective equipment items that shall be implemented:

Always wear hand (i.e., latex or nitrile surgical gloves) and eye (i.e., safety glasses, or
goggles) protection to administer or apply first aid or CPR.

Always use CPR mouthpieces or ventilation devices.

Inspect PPE prior to use to ensure it is in good working order and without flaws.

Do not reuse gloves once removed.

After use, remove gloves from top to bottom inside out, not allowing unprotectedskin
to contact the exterior of the gloves.

11.3.5 Waste Handling and Disposal
Disposable items that have or may have blood contact must be bagged separately from other trash.
These wastes must be placed in leak proof containers or bags and labeled. A collection container
for contaminated articles will be available on-site. Wastes used in medical emergency treatment
(i.e.,gloves, towels, and gauze) shall be disposedin the infectiouswaste container(s). The container
will be replaced as needed and not be overfilled.

The waste will remain on site in approved container(s) until an approved disposal facility capable
of receiving medical wastes is identified, ff emergency medical teams who respond to an incident
are unable to accept blood-contaminated waste, the Health and Safety Manager shall be contacted
to arrange for proper disposal.

11.4 Medical Requirements

11.4.1 Hepatitis B Vaccination
All potentially exposed employees will have made available to them at no cost a Hepatitis B
vaccination. The employee will also receive training as to the vaccine's efficacy, safety, benefits, and
consequences prior to administration. The vaccination series shall be initiated within 24 hours of
providing first aid/CPR in an incident and shall be administered under the supervision of a licensed
physician. Employees may at their own discretion decline the vaccination, in which case
documentation of declination will be completed and employees may be assigned immediately. If an
employee covered by this exposure plan decides to accept the vaccination at a later date, the
vaccination will be offered at that time at no cost to the employee.
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11.4.2Post-Exposure Procedures and Evaluation
Subsequent to all reported exposure incidents, a confidential medical evaluation and follow-up shall
be made available to each employee exposed in the incidents.

11.4.3 Documentation Procedures

Documentation of the exposure incident shall be recorded as soon as possible, and include the
route(s) of exposure, the circumstances surrounding the incident, and the identification of the source
individual. Additionally, each incident shall be placed on the "first aid incident list" attached to the
location OSHA Log of Occupational Injuries and Illnesses.

11.4.4Blood Testing
As soon as feasible, the source individualin an exposure incidentwill be asked to consent to a blood
test to determine HBV and HIV infectivity. Where applicable laws require employee consent,
written consent shall be obtained prior to testing. If an employee refuses the blood test,
documentationof the refusal willbe made. Documentationof the test results shallbe made available
to the exposed employee(s). All results should be kept confidential.

Exposed employees will be asked to consent to a blood test for HBV and H1Vserological status. If
consent to HIV testing is denied, the blood sample will be preserved for 90 days, within such time
the employee may elect to consent to the HIV test.

11.4.5 Post-Exposure Medical Evaluations
Exposed employees shall receive a healthcare professional's written opinion for post-exposure
evaluations. The written opinion shall include the results of the evaluation and any medical
conditions resulting from the exposure incident which requires further medical treatment.

11.5 Bloodborne Pathogen Hazard Communication

Containers used for disposal of blood-contaminatedsupplies and waste will be labeled
in accordance with the word "biohazard."

Warning signs arenot applicable,as there are no designatedareas for medicaltreatment
on site. In cases of potential exposure, observers and non-essential personnel should
be verbally warned to keep a safe distance from injured personnel.

All associateswho are first aid/CPR trained and mayprovideassistance shallbe trained
in the requirements of HS 4.0 and this SHSP.

11.6 Record keeping
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11.6.1 Training Records
All employees on the project shall review this plan and sign it to document their review. All
employees who are trained to provide first aid and/or CPR shall be trained in the bloodborne
pathogen standard. Records of this training shall be included in the employees' personnel file.

11.6.2 Medical Records

Medical records necessary for NWT employees must include documentation on HBV vaccination
status, medical follow-up, post-exposure testing, and a medical professional's written evaluation. The
employee medical records will be forwarded to the Human Resources Administrator (see Chapter
12.0) for inclusion in the employee's medical file.

NWT shall maintain the employee medical records for the duration of the employee's employment
plus 30 years thereafter. If, for whatever reason, NWT no longer does business and no successor
exists, NWT will notify the Director of NIOSH in writing three months prior to the disposal of
records. If so directed, the records shall be transferred to the Director of NIOSH.

11.6.3 Incident Recording
An incident that occurs as a result of rendering emergency medical care will be recorded on the
OSHA 200 log as OSHA defines work-related injuries and illnesses. All injuries involving the
release of blood or other bodily fluids must be immediately reported to the Health and Safety
Department to ensure proper reporting and follow-up.
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12.0 Emergency Response Plan and Contingency Procedures

Site personnel must be prepared to respond and act quickly in the event of an emergency or
accidental contaminant release. Emergency preparedness and response procedures will aid in
protecting site workers and the surrounding environment. Preplanning measures will include
employee training, fire and explosion prevention and protection, chemical spill and discharge
prevention and protection, and safe work practices to avoid personal injuryor exposure.

12.1 Personnel Roles/Lines of Authority
The roles and responsibilitiesof NWT personnel for response to emergenciesat NAS, Alameda will
be clearly defined and coordinated with NWT subcontractors, ROICC personnel, and the Alameda
County Fire Department emergency support services. The Alameda County Fire Department will
evaluate theemergencysituation and make the determinationwhether to involvethe HAZMAT Unit
in the response. The responsibilities of specific project individuals and the coordination of the
Alameda County Fire Department are defined as follows.

12.1.1 Project Superintendent
At all times during scheduled work activities, a designated PS will be present on site. This
individual will be responsible for implementing these procedures and determining appropriate
response actions. Depending upon the circumstances and time permitting, the PS will review
proposed response actions with the SHSO, and the ROICC site representative. Specific

_" responsibilities for the PS include:

Evaluating and assessing emergency incidents or situations.

Assigning personnel and coordinating response activities on site.

Assuring that field personnelare awareof the potentialhazardsassociatedwith the site.

Summoning the local emergencyresponse team.

Notifying the Project Manager or, in the PM's absence, the Program Director of an
emergency situation.

Coordinating response to an incident with the ROICC site representative.

Assuring that all NWT emergencyequipment is routinely inspected and functional.

Working with the SHSO regarding the correction of any work practices or conditions
that may result in injury to personnel or exposure to hazardous substances.
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Assuring that appropriate emergency response agencies are aware of the provisions
made herein.

Evaluating the safety of site personnel in the event of an emergency, and providing
evacuation coordination if necessary.

Maintaining site facilities and assisting site personnel in accessing those facilities.

Complete the appropriate form or forms and submit them to the program Health and
Safety Manager within one business day of the incident.

The PS will direct all emergency response activities conducted or managed by NWT and is
responsible for field implementation and enforcement of health and safety policies and procedures.
The PS will be fully trained in health and safety procedures and maintain current certification in
standard first aid and CPR. Other responsibilities include overall supervision and management of
field activities.

12.1.2 Site Health and Safety Officer
The SHSOis responsible for implementing,communicating,and enforcinghealth and safetypolicies
and procedures during the course of the project. The SHSO will review the fitness and training
records of all field personnel for compliance with the established requirements and will assist in
arranging proper training and medical examinations. He will also assist in evaluating health and
safetyconcernswith respect to environmental releases and emergencyresponse actions. In the event
of an injury, contact the NWT Human Resources Administrator at 925-443-7967.

12.1.3 Project Manager
The PM will provide support to emergency responders and dedicate appropriate project resources
to the response effort. If required, the PM will mobilize additionalpersonnel and equipment to the
site. The PM will notify the ROICC site representative and provide recommendations concerning
any additional action(s) to be taken.

12.2 List of Emergency Contacts and Notification
The PS and SHSO will be notified immediatelyin the event of an emergency. The PS will
immediatelyevaluatethe incidentand, if necessary, notify the ROICCand AlamedaCountyFire
Departmentemergencysupport services, ff notpreviouslynotified,the PM,ROICC,and designated
environmentalcontactwill be advisedof the situation. Telephone numbersfor emergencycontact
personnelare listed in Table 12-1. The list will be maintainedwith currentcontacts,and telephone
numberswill be posted along with otheremergency telephone numbersat all project telephone
locations.
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The information provided to the notified person should include the nature of the incident and the
exact locationand suspectedcontaminants or material involved. Informationregarding the incident
that should be reported to the emergency operator includes the following:

Name and telephone number of the individual reporting the incident.

Location and type of incident.

Nature of the incident (fire, explosion, spill, or release) and substances involved.

Number and nature of medical injuries.

Movement or direction of spill/vapor/smoke.

Response actions currently in progress.

Estimate of quantity of any released materials.

Status of incident.

Other pertinent information.

Once the urgencyof the emergency incident has been resolved, a complete incident report will be
completed by the PS with the aid of SHSO and provided via the PM to the ROICC.

12.3 Medical Emergency Response
Prior to fieldwork,the SHSOwill contactall potentialemergencyorganizationsandcoordinateany
expected response in the event of a medical emergency. In the event of severephysical or chemical
injury, the Alameda County Fire Department personnel will be summoned for emergency medical
treatment and ambulance service. Their response time is estimated to be between 5 to 10minutes
upon initial notification. The Alameda County Fire Department responders will be utilized to
provide care to severely injured personnel. In serious cases, the normal chemical and radiological
decontamination procedures may be abbreviated or bypassed. Care must be taken to prevent
exposure to the emergency medical responders. Once an initial assessment is made by the
emergency medical technicians, the decision on using ground or air transportation for the victims
will be made. Qualified first-aid/CPRproviders will treat minor injuries on site. These less serious
injuries may only be treated after the employee has been decontaminated, ff additional treatment
beyond first aid is required, the injured personnel will be transported to the Alameda Community
Hospital locatedat 2070 Clinton Avenue, which can provide24-hour emergencymedical care along
with the services of a critical care center.
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All employee injuries must be promptly reported to the PS who is to contact the Human Resources
Administrator to initiate case management procedures. See Section 10-5 for details.

Transportation routes and maps will be posted in the project office and in each site vehicle prior to
the initiation of on-site activities. A copy of this map has been provided in Appendix A.

12.4Personal Exposure or Injury
Every precautionwill be takento aidin the preventionof injuries and/orexposureto contaminants.
These precautionsaredetailedin this SHSP and generallyconsist of the following measures:

Personnel will be properly trained for their work duties.

Site personnel will wear appropriate PPE for each specific task or work assignment.

Site personnel will follow the proper field safety protocols as defined.

Site controls will be enforced so that only authorized personnel are able to access the
work zones.

Site personnel will be made aware of potential environmental and chemical hazards.

Real-time air monitoring will be performed to evaluate the effectiveness of engineering
controls and levels of personal protection.

Proper decontamination procedures will be followed for personnel and equipment.

In the event of personal exposure to contaminants, the following general guidelineswill be adhered
to:

Project personnel who have had contaminants splashed in their eyes or who have
experiencedeye irritationwhile in the exclusion zone,shall immediatelyproceed to the
eyewash station, set up in the contamination reduction zone. Do not decontaminate
prior to using the eyewash. Remove whatever protective clothing is necessary to use
the eyewash. Thoroughly flush the eye with clean water for at least 15 minutes.
Arrange prompt transport to the designated medical facility.

Contact/Absorption through skin - Copious amounts of potable water will be used to
flush, for at least 20 minutes, contaminants from the skin. This activity will occur in
the on-site shower trailer if available, otherwiseuse the closest source of potable water
available. Start flushing while removing contaminated clothing. If irritation persists,
repeat flushing. The condition of the individual will be assessed and transport to a
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medicalcenter arrangedif necessary. Do not transportvictim unless the recommended
flushing period is completed or flushing can be continued during transport.

Inhalation - The victim will be moved immediately to an area providing fresh air.
Decontaminationof the victimand rescuebreathing or CardiopulmonaryResuscitation
will be provided if necessary. The condition of the individual will be assessed and
transport to a medical center arranged if necessary via ambulance.

Ingestion - Immediately contact local poison control center. The victim will be
decontaminated, if necessary, and transported to a medical facility via ambulance.

12.5 Fire Control

Priorto intrusiveactivities at the site, a tour conductedby the SHSO andPS will be given to the
Base and Alameda County Fire Departmentand HAZMAT Unit personnel. Specific hazards
inherentwith the site will be conveyedatthattime. Inthe event of a fire or explosion, or imminent
dangerof fire or explosion, allactivitieswill halt and the AlamedaCountyFire Departmentwill be
notifiedimmediately, ff it is safeto do so, site personnelmayuse fire-fightingequipmentavailable
on site toremoveandisolateflammableor otherhazardousmaterialsthatmaycontributeto the fire.
Uponarrivalof the AlamedaCountyFireDepartmentemergencyresponders,the PS will advisethe
fire chief or leadrepresentativeof the location,nature,and identificationof the hazardousmaterials
on site.

The following measureswill be implementedduringsite field activities to minimizethe risk of fire
and/orexplosion:

Smoking is permitted on site only in the designated smoking areas.

Good housekeeping procedures will be required on site.

Material storagemethodswill be in accordancewith manufacturers' recommendations.

Flammable liquids will be stored in approved containers and cabinets only.

Trained personnel will conduct all storage, handling, or use of flammable and
combustible materials.

Entry and exit pathways will be kept clear of debris or obstacles.

Work areas will be cleared of excess vegetation and obstructions.
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Any base-specific guidelines established by the Navy or civil authorities will be strictly enforced.
Any fire, no matter how small, must be reported to the Alameda County Fire Department and
ROICC.

12.6 Spills or Leaks
NWT will maintain the following equipment and materials in the CRZ for use during spill response
activities:

Absorbent pads.

Granular absorbent material (noncombustible).

Polyethylene sheeting.

55-gallon drums.

Shovels and assorted hand tools.

If a hazardous waste spill or material release to the air, soil, or water at the site is observed, NWT
will immediately notify the ROICC site representative. An assessment will be made of the
magnitude and potential impact of the release. If it is safe to do so, site personnel will attempt to

_, locate the source of the release, prevent further release, and contain the spilled and/or affected
materials as follows:

The spill or release area will be approached cautiously. Real-time air monitoring will
be continuously performed in the spill vicinity.

Hazards will be identified based on available information from witnesses or material

identification documents (placards, MSDSs, logs). The potential hazards will be
evaluated to determine the proper personal protection levels, methods, and equipment
necessary for response.

If necessary, the release area will be evacuated, isolated, and secured.

If possible, spill containment will initially be made without entering the immediate
hazard area.

Entry to the release area will be made with the PPE, personnel, methods, and
equipmentnecessary to performthe work. Hazardous spill containmentand collection
will be performed in four steps as follows:
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_' Contain the spill with absorbent socks, booms, granules, or construction of
temporary dikes.
Control the spill at the source by plugging leaks, righting containers, over packing
containers, or transferring contents of a leaking container.
Collect the spilled material with shovels or heavy equipment as necessary.
Store the spilled material for further treatment or disposal. Treatment and/or
disposal options of the material will depend on the amount and type of material.

If site personnel cannot safelyand sufficiently respond to an environmental release, evacuation of
the area may be warranted. The decision to evacuate will depend upon the risk of exposure to
personneland the severityof the release. The Alameda Fire Departmentwill be notified in the event
of a significantspill. Upon their arrival at the site, the PS will brief them on the current situation at
hand and any potential hazards the team may be faced with.

12.7 Safety Signals
While workingon site,the following hand signalswill be used for communicationwhen necessary.

HandSignal Meaning

Arms crossed over head Shut-off equipment

Hand gripping throat Out of air, can't breath

Both hands around waist Leave area immediately

Wave hands over head Need assistance

Thumbs up Okay, I am all right, I understand

Thumbs down No, negative

Vehicle or portable air horns will be used for alarm signals as follows:

One long blast: Emergencyevacuation of the site.

Two short blasts: Clear working area around powered or moving equipment.

12.8 Site Evacuation Procedures
The authorityto order personnelto evacuatethe area rests withthe PS and SHSO. In the eventthat
site evacuationis required,a continuous,uninterruptedair horn will be soundedfor approximately
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ten seconds. Air homs will be located in the word area. Radio communication, if appropriate, will
also be used to keep continuous communication between the site and the main office.

Personnel working in the EZ or CRZ will immediately make their way to the pre-designated muster
point for a "head count." Depending on the severity of the event and allowable time, personnel
exiting the EZ and CRZ may be instructed to forgo or modify decontamination procedures.

Personnel in the support zone will immediately report to the muster point for a "head count" and
further instructions. The PS and the SHSO will remain in contact to ensure that evacuation

procedures are properly executed. If the muster point is inaccessible, personnel will evacuate to an
upwind location as determined by the windsock and perform a "head count."

Situations requiring evacuation may include unusually severe weather conditions, fires, or significant
chemical spills or releases. In the event of project evacuation, the ROICC site representative,
Alameda County Fire Department, and City of Alameda Police Department will be notified
immediately. A site emergency map that delineates evacuation routes, emergency air horn locations,
first-aid kit locations, rally point, and site contamination control zone perimeters will be developed
once an on-site evaluation of conditions and topography is complete.

12.9Emergency Decontamination Procedures
Treatment of illnesses or injuries to personnel working within the contaminated areas of the site may
be more difficult because of protective clothing requirements and the potential for exposure to the
contaminants. The SHSO or Emergency Medical Care Provider must quickly assess the extent of
the injury or illness of the victim. A determination will be made if lifesaving medical treatment is
critical and if personal decontamination procedures will create additional injuries or aggravate the
existing condition. Life-threatening injuries must receive immediate medical attention.
Decontamination procedures may be modified, simplified, or eliminated completely under such
circumstances.

The following guidelinesare established for responding to minor emergencies where an individual
may have been injured or overcome by exposure to a hazardous substance at the site. If a truly
seriousinjury exists, only portions of these guidelines may be appropriate to ensure prompt medical
treatment.

Notify supervisory and safetypersonnel.

Selectan emergencydecontaminationlocationupwind and/oruphill (upslope)from any
spills, and determine most effective pathway for emergency vehicles.

Field decontamination should be performed in two stages: washing with soapy water,
followed by a clear water rinse.
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Uponreaching the injured party, stabilize any life-threateningproblems, such as spills
or fires, and remove (i.e., brush or blot with absorbency pads) visible, gross
contamination. If possible, prevent coming in contact with any contamination present
at the scene. However, do not delay with this task, and be prepared to transport
immediately to the decontamination area.

Have support personnel perform real-time air monitoring.

Determine type, nature, and extent of exposure or injury based on mechanism.

Quicklycut or tear first layer of protective clothing (outersuit) off of the injured party
and discard, ff cutting, always cut away from the body towardthe extremities to avoid
inflicting further injury.

Without delay, efficiently move the injured away from the accident scene, possible
contamination, or any hazardous substances. Relocate to a nearby "clean" area to
expedite removal of respiratory protection and establish communication.

If the individual is unconscious,evaluate if an adequateairwayexists and breathing and
circulation are present (ABCs). If absent,commence rescue breathing or CPR without
delay.

Move the injured personnel to the decontamination area and transfer responsibilities
to support personnel.

Using soapy solution, support personnel should carefully wash outer garments as
needed and adequately rinse.

Spray outer protective clothing with clear water.

Quickly remove tape from the injured individuals wrists and ankles--assume the
individual is injured until an assessment indicates otherwise.

Carefully, but quickly, cut second layer of protective clothing (inner suit, boots, and
gloves) off injured party. Always cut away from the body toward the extremities to
avoid inflicting further injury.

Be prepared to turn emergency care over to Emergency Medical Service personnel.
Otherwise, administer appropriate standard first aid to injuries.
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Following stabilizationof any injuries, monitor and be on the alert for shock, wrap the
injured in a warm blanket or other items to conserve body heat, and be prepared for
vomiting.

Cover any contact surfaces of transport equipment with a protective sheet or plastic.

Informall arrivingpersonneland transportcrew of natureand extent of injuries and any
potential hazards present.

12.10 Adverse Weather Conditions/Natural Disasters
Adverse weather andnaturaldisasterscan takemany forms. Thunderandlightning storms, hail,
high winds, tornadoesand earthquakes are examples. Suddenchanges in the weather, extreme
weatherconditions,and natural disasters cancreate a number of subsequent hazards. Generally,poor
working conditions occur, and slip, trip and fall hazards exist. Natural disasters can create many
secondary hazards such as release of hazardous materials to the environment, structure failure and
fires.

Routinely monitoring weather conditions and reports mayhelp reduce the impact of severe weather
and natural disasters. It may be necessary to halt certain hazardous operations or stop work
altogetherto allow the situation to pass. The SHSO must decide what operations, if any, are safe to
perform based on existing and anticipated conditions.

The best protectionagainstmost severe weatherepisodesand natural disasters is to avoid them. This
means seeking shelter before the storm hits. Stay away from pipes and electrical equipment,
including telephones, should lightning be a threat and watch for damage caused by lightning strikes
nearby.

12.10.1 Earthquakes
The following general guidelines will be adhered to in the event of an earthquake:

If you are indoors, duck or drop down to the floor. Take cover under a sturdy desk,
table or other furniture. Hold on to it and be prepared to move with it. Hold the
position until the ground stops shaking and it is safe to move. Stay clear of windows,
fireplaces, and heavy furniture or appliances. Do not rush outside. Falling glass or
building parts may injure you. Do not try using the stairs or elevators while the
building is shaking or while there is danger of being hit by falling glass or debris.

If you are outside, get into the open, away from all buildings and power lines.
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If you are driving - stop if it is safe - but stay inside the vehicle. Do not stop on or
under a bridge, overpass or tunnel. Move your car as far out of the normal traffic
pattern as possible. Do not stop under trees, light posts, electrical power lines or signs.

12.11 Critique and Follow-Up of Emergency Procedures
The ROICC site representative will be verbally notified immediately and receive a written
notification within 24 hours of all accidents or incidents including releases of toxic chemicals, fires,
or explosions. The report will include the following items:

Name, organization, telephone number, and location of the contractor.

Name and title of the person(s) reporting.

Date and time of accident/incident.

Location of accident/incident (i.e., site location, facility name).

Brief summary of accident/incident including pertinent details such as type of operation
ongoing at time of accident.

Cause of accident/incident, if known.

Casualties (fatalities, disabling injuries).

Details of any existing chemical hazard or contamination.

Estimated property damage, if applicable.

Nature of damage, effect on contract schedule.

Action taken by Contractor to ensure safety and security.

Other damage or injuries sustained (public or private).

The PS and the SHSO will investigate the cause of the incident to prevent its reoccurrence. The
investigation should begin as soon as practical after the incident is under control, but not later than
the first work day after the incident. Investigations will follow the procedures described below:

Interview witnesses and participants as soon as possible or practical.
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Determine the chronological sequence of events (opinions as to cause should not be
solicited at this time).

Note the location, movement, displacement, liquid levels, sounds, noises, or other
sensory perceptions experienced by the participants or witnesses.

Obtain weather data.

Ascertain the location and position of all switches, controls, etc.

Verify the condition of all safeguards.

After the facts have been collected, causal factors should be identified. Two causal factors typically
exist, apparentand contributing;and there maybe several of each. Apparent factorsare those which
are self-evidentor readily deduced. Contributing factors usually become apparent by questioning
why the apparent causal factor was allowed to exist.
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Table 12-1

EMERGENCY PHONE NUMBERS

Alameda County Fire Department
Emergency 911

City of Alameda Police Department
Emergency 911

Alameda Community Hospital
Emergency (510) 522-3700

Key Project and NWT Personnel

Program Director: William Haney (419) 855-4640
Pager (510) 448-6368

Health and Safety Manager Mark Divoky (925) 443-7967
Pager (510) 448-1657

Project Manager: William Haney (419) 855-4640
Pager (510) 448-6368

Site Health & SafetyOfficer: Mark Divoky (925) 443-7967
Pager (510) 448-1657

Project Superintendent Dan Spicuzza (925) 443-7967
Pager (510) 448-0858

OccupationalPhysician Dr. Blackwell (925) 373-0337

Navy Contact ROICC TBD

Emergency Medical Care 911

Hospital Alameda Community Hospital
(510) 522-3700

Directions to MedicalCare Exit base, turn right to Central, continue
on Central to Encinal, right on Willow.

NWTkHASPLMameda_anedXxev2
Page- 109



13.0 Record Keeping and Data Management

Proper record keeping and data management are essential in the implementation of this SHSP. The
forms associated with the record keeping and data management requirements must be completed in
an accurate, timely fashion and filed with the appropriate entities. It is the responsibility of the PS
to ensure that the forms are properly completed. Completed forms will be kept and maintained by
NWT. These records will be maintained for a five-year period. Subcontractors will also be
responsible for keeping a copy of the forms pertaining to their personnel.

13.1 Logs
The SHSO will maintain and complete a daily log for each day's work. The daily log will document
chronologically each day's health and safety activities in sufficient detail for future reference as
needed. Other relevant data and field information will be recorded on separate log forms for air
monitoring, sampling, equipment calibration inspections, and incident reporting.

An EZ sign-in log will be maintained that will provide a project record of the following information
for confined space entry activities:

Worker's name.

Work area.

Duties performed.

Level of protection.

Time in/time out.

All personnel will be required to log in and out of the EZ.

A visitor's sign-in log will be maintained in the project office and administration area. Visitors
requesting access to hazardous field activities must have appropriate project approval,be medically
qualified, and have the health and safety training prerequisites for hazardous waste operations.

An OSHA 200 Log will be kept in the site administration facility.

13.2 Safety Inspections
NWT's accident prevention program is centered on the following key procedures:

Project reporting, investigation, and review of all near misses, incidents, and accidents.
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Management reviews of all incident/accident reports, corrective action, and project
safety concerns.

Review of project, operations, and construction activities by health and safety
professionals.

Safety reviews and inspections are conducted by all tiers of the management structure and are
documented. A list of all corrective action items will be maintained showing the corrective action,
responsible person, and the date action is to be completed. Health and safety personnel to ensure that
corrective actions or measures have been implemented conduct follow-up inspections.

The PS will inspect the site weekly and interview one or two site workers regarding areas of safety
concerns or ideas for safety improvement. Site supervisory personnel will inspect site conditions
and activities daily to identify changing conditions or potential hazards. Identified safety and
occupational health deficiencies and suggested corrective measures will be brought to the attention
of the PS and SHSO. Safety review inspections will be recorded and filed for reference by project
management and ROICC personnel.

13.3 Accident Reporting and Investigation
All project personnel are required to report all near misses, injuries, illnesses, and accidents to their

_, immediate supervisor. The SHSO will immediately arrange appropriate medical care as required.
Once immediate medical care for the injured personnel has been accomplished, the SHSO will
complete and submit the appropriate report forms within 24 hours. The appropriate form(s) to be
completed may include:

Navy CSIR-1.

NWT Safety Inspection Report.

NWT Vehicle Accident Report.

Copies of the NWT forms listed in Appendix C of this SHSP will be sent to the SHSO in a separate
Postings, Permits and Forms package.

Identified safetyand occupational health deficiencies and corrective measures will be documented
and filed on site for reference by the ROICC or designated representative.

On-site managementpersonnelwill investigateall near misses,injuries,illnesses, and accidents. The
PS and SHSO will investigate the conditions that led to the accident. They will document how the
accident occurred and identify unsafe acts or conditions that occurred or existed at the time of the
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accident. Corrective actions will be determined and implemented to prevent recurrence of the
accident, and responsibility for implementation of corrective actions will be assigned. The
investigation will be started immediately, and all information will be collected as soon as possible
after the occurrence. The final report and required forms will be submitted to the PM for signature
and forwarding to the ROICC and other appropriate personnel.
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14.0 Summary and Checklist

14.1 Summary
A brief summaryof equipmentrequirementsof the project SHSP is provided here. The project
employees are provided this for quick reference.

14.2 Checklist

[] First aid kits (one per vehicle and facility)
[] Fire extinguishers (one per vehicle and facility)
[] Safety glasses or goggles, ANSI approved
[] Hard hats, ANSI approved
[] Ear plugs 25 dBA or greater
[] Under gloves (latex, nitrile)
[] Impermeable gloves
[] Work gloves
[] Steel toed work boots, ANSI approved
[] Tyvek suits (sizes XXL - XXXXL)

Duct tape
Trash bags

[] Eyewash
[] Portable toilet
[] Drinking water and disposable cups
[] Air purifying respirators (full-face)
[] Multigas/HEPA cartridges, NIOSH approved
[] Thermometer
[] Barricade tape (yellow and red)
[] 02 LEL Meter
[] Photo ionization Detector (PID)
[] Mini Ram Aerosol Monitor
[] Micro R meter

[] Beta/Gamma (13/)')radiation survey meter
[] Decon tubs
[] Brushes
[] Hand/face wash station

[] Paper towels
[] Complete H&S Plan
[] MSDSs
[] Rubber boots/boot covers
[] Sun block
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3 Shade awnings (portable)
- Air horn

Z Thermoluminescent dosimeters (TLD's)
Z Traffic control signs
Z Traffic control vests
- Traffic cones
_ Scrubs

Towels

3 Laundry service
[] Pulse rate meter

[] HiVol air samplers
Air flow calibrator

PVC rain gear
[] Detector tubes: benzene, hydrogen sulfide

Sensodyne/Drager pump
Isobutylene calibration gas

:3 Ear muffs

3 Full body harness
3 Extraction device

NWTkHASPL_lamedakmed_ev2
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APPENDIX A

SITE AND HOSPITAL LOCATION MAPS
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APPENDIX B

MATERIAL SAFETY DATA SHEETS
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BOUGHT ACCORDING TO SPECIFICATION -- TT-X-916,XYLENE,TECHNICAL - XYLENE,TECHNICAL
MATERIAL SAFETY DATA SHEET
FSC: 6810
NIIN: 005844071
Manufacturer's CAGE: 81348
Part No. Indicator: A
Part Number/Trade Name: TT-X-916,XYLENE,TECHNICAL

General Information

Item Name: XYLENE,TECHNICAL

Company's Name: BOUGHT ACCORDING TO SPECIFICATION
Record No. For Safety Entry: 004
Tot Safety Entries This Stk#: 006
Date MSDS Prepared: 01JAN85
Safety Data Review Date: 21MAR83
Supply Item Manager: CX
MSDS Serial Number: BFGQR
Specification Number: TT-X-916
Hazard Characteristic Code: F4
Unit Of Issue: BT

Unit Of Issue Container Qty: 1 QT

Ingredients/Identity Information

Proprietary: NO
Ingredient: XYLENES (O-,M-,P- ISOMERS) (SARA III)
Ingredient Sequence Number: 01
Percent: UNK
NIOSH (RTECS) Number: ZE2100000
CAS Number: 1330-20-7
OS}{A PEL: i00 PPM/150 STEL

ACGIH TLV: i00 PPM/150STEL;9192

Physical/Chemical Characteristics

Appearance And Odor: WATERY LIQUID,COLORLESS,SWEET ODOR.
Boiling Point: 275-293F
Vapor Pressure (MM Hg/70 F) : UNK
Vapor Density (Air=l): UNK
Specific Gravity: 0.868
Evaporation Rate And Ref: UNKNOWN
Solubility In Water: NEGLIGIBLE
Percent Volatiles By Volume: UNK

Fire and Explosion Hazard Data

Flash Point: 75F TCC

Lower Explosive Limit: i.i
Upper Explosive Limit: 6.6
Extinguishing Media: FOAM,DRY CHEMICAL,CARBON DIOXIDE.
Special Fire Fighting Proc: H*20 MAY BE INEFFECTV;COOL CONT;WEAR SELF-
CNTND BRTHG APP.

Unusual Fire And Expl Hazrds: VAPOR HEAVIER THAN AIR;VAPOR MAY EXPLODE;
FLASHBACK ALONG VAPOR TRAIL MAY OCCUR.

Reactivity Data

Stability: YES
Cond To Avoid (Stability): HIGH TEMPERATURES,OPEN FLAME, IGNITION SOURCES.
Hazardous Decomp Products: CO*2,CO,PARTIALLY BURNED HYDROCARBONS
Hazardous Poly Occur: NO
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Health Hazard Data

Signs/Symptoms Of Overexp: VAPOR IRRITATS EYES,SKIN,NOSE,THROAT.
INHALED:DIZZ,BRTHG DIFFICULT,COMA.HARMFUL IF SWALLOWED.
Emergency/First Aid Proc: CALL FOR MEDICAL AID.INHALED:REMOVE TO FRESH
AIR.GIVE CPR/OXYGEN IF NEED.SKIN:FLUSH WITH WATER.EYES:FLUSH WITH WATER 15
MIN.INGESTED:DRINK WATER OR MILK.DO NOT INDUCE VOMITING.

Precautions for Safe Handling and Use

Steps If Matl Released/Spill: ELIMINATE IGNITION SOURCES.EVACUATE AREA.
STOP LEAK W/O RISK.WATER SPRAY TO KNOCK DOWN VAPORS.SM SPILL:ABSORB W SAND,
OTHER NONCOMBUSTIBLE ABSORBENT,FLUSH AREA WITH WATER.LARGE SPILLS:DIKE FAR
AHEAD OF SPILL FOR LATER DISPOSAL.

Waste Disposal Method: DISPOSAL OF MATERIAL BY CONSULTING LICENSED
DISPOSAL FIRM;MUST BE DISPOSED IN ACCORDANCE WITH ALL FEDERAL,STATE AND
LOCAL REGULATIONS.

Precautions-Handling/Storing: STORE IN COOL,DRY,WELL-VENTED,LOW FIRE RISK
AREA.PROTECT FROM PHYSICAL DAMAGE.KEEP CONTAINERS CLOSED.AVOID SKIN
CONTACT.

Control Measures

Respiratory Protection: WEAR APPRVD CANISTER OR AIR SUPPLIED AIR MASK.
Ventilation: MECHANICAL(GENERAL)/LOCAL EXHAUST RECOMMENDED.
Protective Gloves: PLASTIC
Eye Protection: CHEMICAL GOGGLES.
Other Protective Equipment: BOOTS;PROTECTIVE CLOTHING NECESSARY TO PREVENT
CONTACT.

Suppl. Safety & Health Data: BP:135-145C.

Transportation Data

Trans Data Review Date: 83080
DOT PSN Code: PWS

DOT Proper Shipping Name: XYLENES
DOT Class: 3
DOT ID Number: UNI307

DOT Pack Group: III
DOT Label: FLAMMABLE LIQUID
IMO PSN Code: PPF

IMO Proper Shipping Name: XYLENES
IMO Regulations Page Number: 3394
IMO UN Number: 1307
IMO UN Class: 3.3

IMO Subsidiary Risk Label: -
IATA PSN Code: ZPL
IATA UN ID Number: 1307

IATA Proper Shipping Name: XYLENES
IATA UN Class: 3

IATA Label: FLAMMABLE LIQUID
AFI PSN Code: ZPL

AFI Prop. Shipping Name: XYLENES
AFI Class: 3
AFI ID Number: UNI307

AFI Pack Group: III
AFI Label: FLAMMABLE LIQUID
AFI Basic Pac Ref: 7-7

Disposal Data

Disposal Data Review Date: 88267
Rec # For This Disp Entry: 02
Tot Disp Entries Per NSN: 003
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Landfill Ban Item: YES
Disposal Supplemental Data: BP:135-145C. IN CASE OF ACCIDENTAL EXPOSURE OR
DISCHARGE, CONSULT HEALTH AND SAFETY FILE FOR PRECAUTIONS.
ist EPA Haz Wst Code New: U239

ist EPA Haz Wst Name New: XYLENE; DIMETHYLBENZENE
ist EPA Haz Wst Char New: IGNITABLE (I) TOXIC (T)
ist EPA Acute Hazard New: NO

Label Data

Label Required: YES
Label Status: G
Common Name: TT-X-916,XYLENE,TECHNICAL
Special Hazard Precautions: VAPOR IRRITATS EYES,SKIN,NOSE,
THROAT.INHALED:DIZZ,BRTHG DIFFICULT,COMA.HARMFUL IF SWALLOWED.
Label Name: BOUGHT ACCORDING TO SPECIFICATION

URL for this msds http://hazard.com. If you wish to change, add to, or
delete information in this archive please sent updates to dan@hazard.com.
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LIQUID AIR ALPHAGAZ DIV -- HYDROGEN SULFIDE - HYDROGEN SULFIDE,TECHNICAL
MATERIAL SAFETY DATA SHEET
FSC: 6830
NIIN: 002098029
Manufacturer's CAGE: 42568
Part No. Indicator: A
Part Number/Trade Name: HYDROGEN SULFIDE

General Information

Item Name: HYDROGEN SULFIDE,TECHNICAL
Company's Name: LIQUID AIR CORP ALPHAGAZ DIVISION
Company's Street: 2121 N CALIFORNIA BLVD
Company's City: WALNUT CREEK
Company's State: CA
Company's Country: US
Company's Zip Code: 94596
Company's Emerg Ph #: 415-977-6500
Company's Info Ph #: 415-977-6561
Record No. For Safety Entry: 002
Tot: Safety Entries This Stk#: 004
Status: SE

Date MSDS Prepared: 01OCT85
Safety Data Review Date: 20MAY92
Supply Item Manager: CX
MSDS Serial Number: BMTVS
Hazard Characteristic Code: G8
Unit Of Issue: CY

Unit Of Issue Container Qty: i00 CU FT
Type Of Container: CYLINDER
Net; Unit Weight: 9.1 LBS

Ingredients/Identity Information

Proprietary: NO
Ingredient: HYDROGEN SULFIDE (SARA III) *
Ingredient Sequence Number: 01
Percent: 98.5
NIOSH (RTECS) Number: MX1225000
CAS Number: 7783-06-4 *
OS}_ PEL: I0 PPM/21 STEL *
ACGIH TLV: i0 PPM/15 STEL; 9192
Other Recommended Limit: NONE SPECIFIED

Physical/Chemical Characteristics

Appearance And Odor: COLORLESS GAS-OFFENSIVE ROTTEN EGG ODOR. GAS DENSITY
1.21 (AIR=I)
Boiling Point: -76F,-60C
Melting Point: -122F,-86C
Vapor Pressure (MM Hg/70 F) : 13804
Vapor Density (Air=l): .091LB/FT3
Specific Gravity: 57.11 LB/FT3
So]ubility In Water: SOLUBLE
Autoignition Temperature: 554F

Fire and Explosion Hazard Data

Flash Point: FLAMMABLE GAS

Lower Explosive Limit: 4.0
Upper Explosive Limit: 44.0
Extinguishing Media: WATER SPRAY (TO COOL CYLINDER & EXTINGUISH
SURROUNDING FIRE), CARBON DIOXIDE OR DRY CHEMICAL.
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Special Fire Fighting Proc: WEAR FULL PROTECTIVE CLOTHING AND NIOSH-
APPROVED SELF-CONTAINED BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN
THE POSITIVE PRESSURE MODE.SHUT OFF GAS FLOW

Unusual Fire And Expl Hazrds: HYDROGEN SULFIDE IS SLIGHTLY HEAVIER THAN
AIR SO MAY ACCUMULATE IN LOW SPOTS AND MAY "TRAVEL" A CONSIDERABLE DISTANCE
TO A SOURCE OF IGNITION AND FLASH BACK.

Reactivity Data

Stability: YES
Cond To Avoid (Stability): HEAT, FLAME OR OTHER SOURCES OF IGNITION
Materials To Avoid: CONCENTRATED NITRIC ACID, CHLORINE, NITROGEN
TRIFLUORIDE, OXYGEN DIFLUORIDE OR OTHER STRONG OXIDIZING AGENTS.
Hazardous Decomp Products: HIGHLY TOXIC SULFUR OXIDES WHEN HEATED TO
DECOMPOSITION.
Hazardous Poly Occur: NO

Health Hazard Data

LDS0-LC50 Mixture: UNKNOWN

Route Of Entry - Inhalation: YES
Route Of Entry - Skin: YES
Route Of Entry - Ingestion: NO
Health Haz Acute And Chronic: ACUTE-INHALE:HYDROGEN SULFIDE IS HIGHLY
TOXIC & IRRITANT TO MUCOUS MEMBRANES & CONJUNCTIVE OF EYES.MAY CAUSE
HEADACHE,DIZZINESS OR NAUSEA.EXPOSURES FOR MORE THAN 30 MINUTES AT
CONCENTRATIONS OF GREATER THAN 700 PPM HAVE BEEN FATAL DUE TO INHIBITING
CELL RESPIRATION.MAY CAUSE DETECTION BY ODOR INEFFECTIVE.CHRONIC-UNK.
Carcinogenicity - NTP: NO
Carcinogenicity - IARC: NO
Carcinogenicity - OSHA: NO
Signs/Symptoms Of Overexp: HYDROGEN SULFIDE IS HIGHLY TOXIC & IRRITANT TO
MUCOUS MEMBRANES & CONJUNCTIVE OF EYES. MAY CAUSE HEADACHE, DIZZINESS OR
NAUSEA. EXPOSURES FOR MORE THAN 30 MINUTES AT CONCENTRATIONS OF GREATER
THAN 700 PPM HAVE BEEN FATAL DUE TO INHIBITING CELL RESPIRATION. MAY CAUSE
DETECTION BY ODOR INEFFECTIVE.

Med Cond Aggravated By Exp: PERSONS WITH PRE-EXISTING EYE PROBLEMS OR
IMPAIRED RESPIRATORY FUNCTION MAY BE MORE SUSCEPTIBLE TO THE EFFECTS OF THE
SUBSTANCE.

Emergency/First Aid Proc: PROMPT MEDICAL ATTENTION IS MANDATORY.RESCUE
PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS.
INHALED:EXTREME FIRE HAZARD.AVOID IGNITION SOURCES & STATIC DISCHARGE.
REMOVE TO FRESH AIR.PROVIDE CPR/OXYGEN IF NEEDED.EYES:FLUSH WITH WATER FOR
15 MINUTES WHILE KEEPING EYELIDS OPEN.PERSONS WITH POTENTIAL EXPOSURE TO
HYDROGEN SULFIDE SHOULD NOT WEAR CONTACT LENSES.

Precautions for Safe Handling and Use

Steps If Matl Released/Spill: EVACUATE AND VENTILATE AREA. USE APPROPRIATE
PROTECTIVE EQUIPMENT. IF LEAK IS IN USER'S EQUIPMENT, BE CERTAIN TO PURGE
PIPING WITH AN INERT GAS PRIOR TO ATTEMPTING REPAIRS. IF LEAK IS IN
CONTAINER OR CONTAINER VALVE, CONTACT THE CLOSEST LIQUID AIR CO
Waste Disposal Method: DO NOT ATTEMPT TO DISPOSE OF WASTE OR UNUSED
QUANTITIES. RETURN IN THE SHIPPING CONTAINER PROPERLY LABELED, WITH ANY
VALVE OUTLET PLUGS OR CAPS SECURED AND VALVE PROTECTION CAP IN PLACE TO

LIQUID AIR CORP OR CALL EMERGENCY PHONE NUMBER. RQ IS I00 LBS
Precautions-Handling/Storing: STORAGE-STORE CYLINDERS IN COOL(<I30F/54C),
DRY,WELL-VENTILATED AREA IN UPRIGHT & FIRMLY SECURED POSITION.
Other Precautions: FULL AND EMPTY CYLINDERS SHOULD BE SEPARATED.POST "NO
SMOKING/OPEN FLAMES" SIGNS. THERE SHOULD BE NO SOURCES OF IGNITION MANY
METALS CORRODE RAPIDLY WITH WET HYDROGEN SULFIDE. EARTH-GROUND AND BOND ALL
LINES. USE EXPLOSION-PROOF TOOLS.

Control Measures
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Respiratory Protection: IF ENGINEERING CONTROLS ARE INADEQUATE TO CONTROL
VAPOR CONCENTRATIONS TO AN ACCEPTABLE LEVEL, A NIOSH-APPROVED SELF-
CONTAINED BREATHING APPARATUS OR SUPPLIED-AIR RESPIRATOR SHOULD BE WORN.
Ventilation: PROVIDE SUFFICIENT MECHANICAL (GENERAL AND/OR LOCAL EXHAUST)
VENTILATION TO MAINTAIN EXPOSURE BELOW TLV(S).
Protective Gloves: IMPERVIOUS

Eye Protection: SAFETY GLASSES
Other Protective Equipment: EYE WASH STATION, QUICK DRENCH SHOWER AND
IMPERVIOUS CLOTHING

Work Hygienic Practices: WASH THOROUGHLY AFTER HANDLING. DO NOT BREATHE
VAPORS/FUMES. AVOID CONTACT WITH EYES.

Transportation Data

Trans Data Review Date: 92141
DOT PSN Code: HMZ

DOT Proper Shipping Name: HYDROGEN SULFIDE, LIQUEFIED
DOT Class: 2.3
DOT ID Number: UNI053

DOT Label: POISON GAS, FLAMMABLE GAS
IMO PSN Code: IJF

IMO Proper Shipping Name: HYDROGEN SULPHIDE
IMO Regulations Page Number: 2151
IMO UN Number: 1053
IMO UN Class: 2(2.3) *
IMO Subsidiary Risk Label: FLAMMABLE GAS *
IATA PSN Code: ZZY

IATA Proper Shipping Name: FORBIDDEN BY THIS MODE OF TRANSPORTATION
AFI PSN Code: NVP

AF:[ Symbols: T
AFI Prop. Shipping Name: HYDROGEN SULPHIDE, LIQUEFIED
AFI Class: 2.3

AF:[ ID Number: UNI053
AFI Label: POISON GAS, FLAMMABLE GAS *
AFI Special Prov: 2
AFI Basic Pac Ref: 6-8

Disposal Data

Label Data

Label Required: YES
Technical Review Date: 20MAY92
MFR Label Number: UNKNOWN
Label Status: F
Common Name: HYDROGEN SULFIDE

Signal Word: DANGER!
Acute Health Hazard-Severe: X

Contact Hazard-Slight: X
Fire Hazard-Severe: X

Reactivity Hazard-None: X
Special Hazard Precautions: ACUTE-INHALE:HYDROGEN SULFIDE IS HIGHLY TOXIC
& IRRITANT TO MUCOUS MEMBRANES & CONJUNCTIVE OF EYES.MAY CAUSE HEADACHE,
DIZZINESS OR NAUSEA.EXPOSURES FOR MORE THAN 30 MINUTES AT CONCENTRATIONS OF
GREATER THAN 700 PPM HAVE BEEN FATAL DUE TO INHIBITING CELL RESPIRATION.MAY
CAUSE DETECTION BY ODOR INEFFECTIVE.CHRONIC-UNK.STORAGE-STORE CYLINDERS IN
COOL(<I30F/54C),DRY,WELL-VENTILATED AREA.FIRST AID-PROMPT MEDICAL ATTENTION
IS MANDATORY.RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED
BREATHING APPARATUS.INHALED:EXTREME FIRE HAZARD.AVOID IGNITION SOURCES &
FLUSH WITH WATER

Protect Eye: Y
Protect Skin: Y
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Protect Respiratory: Y
Label Name: LIQUID AIR CORP ALPHAGAZ DIVISION
Label Street: 2121 N CALIFORNIA BLVD
Label City: WALNUT CREEK
Label State: CA
Label Zip Code: 94596
Label Country: US
Label Emergency Number: 415-977-6500

URL for this msds http://hazard.com. If you wish to change, add to, or
delete information in this archive please sent updates to dan@hazard.com.
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PROCURED IAW SPECIFICATION -- MR265030DCMAR(MIL-M-10304-5,METER, ELECTR.) AMMETER
MATERIAL SAFETY DATA SHEET
FSC: 6625

NIIN: 007527537
Manufacturer's CAGE: 81349
Part No. Indicator: A
Part Number/Trade Name: MR265030DCMAR(MIL-M-10304/5,METER, ELECTR.)

General Information

Item Name: AMMETER

Company's Name: PROCURED IAW SPECIFICATION
Record No. For Safety Entry: 001
Tot Safety Entries This Stk#: 001
Date MSDS Prepared: 01JAN87
Safety Data Review Date: 20APR87
Supply Item Manager: TX
MSDS Serial Number: BFMYC
Specification Number: MIL-M-10304
Hazard Characteristic Code: A3
Unit Of Issue: EA

Ingredients/Identity Information

Proprietary: NO
Ingredient: RADIUM 226
Ingredient Sequence Number: 01
NIOSH (RTECS) Number: 1000019RA

Physical/Chemical Characteristics

Form (Radioactive Matl): NORM-SOL

Fire and Explosion Hazard Data

Extinguishing Media: EXTINGUISH WITH AGENT SUITABLE FOR SURROUNDING FIRE
Special Fire Fighting Proc: WEAR CHEMICAL PROTECTIVE SUIT WITH SELF CONTD
BRTHG APP.

Unusual Fire And Expl Hazrds: SOME OF MATL MAY BURN. CONT MAY EXPLODE IN
HEAT OF FIRE.

Reactivity Data

Stability: YES
Cond To Avoid (Stability): NOT APPLICABLE
Materials To Avoid: ISOLATE,SEGREGATE FROM MOST OTHER TYPE MATERIAL
Hazardous Decomp Products: DEPENDS ON CHEMICAL COMPOSITION; FISSION
PRODUCTS

Hazardous Poly Occur: NO

Health Hazard Data

Signs/Symptoms Of Overexp: HAZ DEGREE DEPENDS ON TYPE/QUANT OF RADIATION.
LATENT EFFECTS:SOMATIC/GENETIC DAMAGE.

Emergency/First Aid Proc: USE FIRST AID. CALL MEDICAL EMERGENCY CARE.
REMOVE/ISOLATE COMTAMINATED CLOTHING.SHOWER VICTIM(S) W. SOAP & H*20.
DETAIN PERSONNEL/EQUIPMENT EXPOSED. ADVISE MEDICAL PERSONNEL THAT VICTIM(S)
MAY BE CONTAMINATED.

Precautions for Safe Handling and Use

_, Steps If Matl Released/Spill: HANDLE BROKEN DEVICE WITH GLOVES & FORCEPS
Waste Disposal Method: CONTROLLED DISPOSAL REQUIRED IAW DOD REGULATIONS &
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APPLICABLE FEDERAL,STATE & LOCAL REGULATIONS.

Precautions-Handling/Storing: SHIELD ACCORDING TO EMITTED RADIATION.
PROTECT FROM FILM/FILM PLATES. KEEP CONTAINERS CLOSED. STORE IN AREA FOR
RADIOACTIVE MATERIALS.

Control Measures

Respiratory Protection: SCBA IF INVOLVED IN FIRE, OTHERWISE GAS MASK.
Ventilation: PROVIDE MECHAN(GEN/LOCAL EXHAUST)VENT TO MAINTN <TLV
Protective Gloves: IMPERVIOUS

Eye Protection: SAFETY GLASSES
Other Protective Equipment: EYE WASH STATION. APRONS. SPECIAL IMPERVIOUS
CLOTHING.

Suppl. Safety & Health Data: DGSC GENERATED MSDS; DESC-STM LTR. 8/4/86
INDICATES 'RADIUM PRESENT. REVIEW OF SPEC SUGGEST ITEMS PROCURED PRIOR TO
'D" REVISION(4/27/81) HAD A RADIOACTIVE MATERIAL PER SPEC TT-R-58.

Transportation Data

Trans Data Review Date: 87110
DOT PSN Code: MNS

DOT Proper Shipping Name: RADIOACTIVE MATERIAL, EXCEPTED PACKAGE-
INSTRUMENTS OR ARTICLES
DOT Class: 7
DOT ID Number: UN2910
DOT Label: NONE
IMO PSN Code: MXJ

IMO Proper Shipping Name: RADIOACTIVE MATERIAL EXCEPTED PACKAGE - ARTICLES
IMO Regulations Page Number: 7102
IMO UN Number: 2910
IMO UN Class: 7

IMO Subsidiary Risk Label: *
IATA PSN Code: VNR
IATA UN ID Number: 2910
IATA Proper Shipping Name: RADIOACTIVE MATERIAL, EXCEPTED PACKAGE,
INSTRUMENTS
IATA UN Class: 7
IATA Label: NONE
AFI PSN Code: VNR

AF! Prop. Shipping Name: RADIOACTIVE MATERIAL, EXCEPTED PACKAGE,
INSTRUMENTS OR ARTICLES
AFI Class: 7
AFI ID Number: UN2910
AFI Label: NONE

AFI Basic Pac Ref: 11-11,11-13
Additional Trans Data: SEE SUPPLEMENTAL DATA FIELD.

Disposal Data

Disposal Data Review Date: 88291

Rec # For This Disp Entry: 01
Tot Disp Entries Per NSN: 001
Landfill Ban Item: YES

Disposal Supplemental Data: DGSC GENERATED MSDS; DESC-STM LTR. 8/4/86
INDICATES 'RADIUM PRESENT. REVIEW OF SPEC SUGGEST ITEMS PROCURED PRIOR TO
'D" REVISION(4/27/81) HAD A RADIOACTIVE MATERIAL PER SPEC TT-R-58. ITEM NOT

REGULATED AS RCRA HAZARDOUS WASTE BY EPA, BUT MAY BE REGULATED BY NRC (i0
CFR ).
ist EPA Haz Wst Name New: NOT REGULATED
ist EPA Haz Wst Char New: NOT REGULATED BY RCRA
ist EPA Acute Hazard New: NO

Label Data
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Label Required: YES
Label Status: G

Common Name: MR265030DCMAR(MIL-M-10304/5,METER, ELECTR.)
Special Hazard Precautions: HAZ DEGREE DEPENDS ON TYPE/ QUANT OF
RADIATION. LATENT EFFECTS:SOMATIC/GENETIC DAMAGE.
Label Name: PROCURED IAW SPECIFICATION

URL for this msds http://hazard.com. If you wish to change, add to, or
delete information in this archive please sent updates to dan@hazard.com.
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CONOCO -- DIESEL FUEL NO. 2 - DIESEL FUEL
MATERIAL SAFETY DATA SHEET
FSC: 9140

NIIN: 002865296
Manufacturer's CAGE: 15445
Part No. Indicator: A
Part Number/Trade Name: DIESEL FUEL NO. 2

General Information

Item Name: DIESEL FUEL

Company's Name: CONOCO INC
Company's Street: 600 N DAIRY ASHFORD RD RM 3012
Company's P. O. Box: 4784
Company's City: HOUSTON
Company's State: TX
Company's Country: US
Company's Zip Code: 77210-4784
Company's Emerg Ph #: 713-293-5550/800-424-9300
Company's Info Ph #: 713-293-5550
Record No. For Safety Entry: 028
Tot Safety Entries This Stk#: 092
Status: SMU

Date MSDS Prepared: 14AUG91
Safety Data Review Date: 24JUN92
Supply Item Manager: KY
MSDS Serial Number: BMZTT

Specification Number: W-F-800
Spec Type, Grade, Class: GRADE DF-2
Hazard Characteristic Code: F4

Ingredients/Identity Information

Proprietary: NO
Ingredient: PETROLEUM MID-DISTILLATE (DIESEL MARINE FUEL)
Ingredient Sequence Number: 01
Percent: i00 %
NIOSH (RTECS) Number: I004302PE
CAS Number: 68476-34-6
OSHA PEL: 5 MG/M3 AS OIL MIST
ACGIH TLV: 5 MG/M3 AS OIL MIST
Other Recommended Limit: NONE SPECIFIED

Physical/Chemical Characteristics

Appearance And Odor: CLEAR OR LIGHT YELLOW LIQUID, AROMATIC ODOR
Boiling Point: 350 - 680F
Melting Point: NOT GIVEN
Vapor Pressure (MM Hg/70 F) : 1 MMHG
Vapor Density (Air=l): > 1
Specific Gravity: 0.85 - 0.93
Decomposition Temperature: NOT GIVEN
Ew_poration Rate And Ref: NIL
Solubility In Water: INSOLUBLE
Percent Volatiles By Volume: NIL
Corrosion Rate (IPY): UNKNOWN

Fire and Explosion Hazard Data

Flash Point: 130F,54C
Flash Point Method: TCC

Lower Explosive Limit: 0.4 %
Upper Explosive Limit: 6 %
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Extinguishing Media: WATER SPRAY, FOAM, DRY CHEMICAL CAARBON DIOXIDE
Special Fire Fighting Proc: USE WATER TO KEEP FIRE-EXPOSED CONTAINERS
COOL. IF LEAK OR SPILL HAS NOT IGNITIED, USE WATER SPRAY TO DISPERSE THE
VAPORS AND TO PROVIDE PROTECTION.

Unusual Fire And Expl Hazrds: PRODUCTS OF COMBUSTION MAY CONTAIN CARBON
MONOXIDE, CARBON DIOXIDE AND OTHER TOXIC MATERILS. DO NOT ENTER ENCLOSED OR
CONFINED SPACE WITHOUT PROPER PPE.

Reactivity Data

Stability: YES
Cond To Avoid (Stability): AVOID HEAT AND FLAME
Materials To Avoid: INCOMATIBLE WITH OXIDIZING MATERIALS.

Health Hazard Data

Precautions for Safe Handling and Use

Control Measures

Transportation Data

Disposal Data

Label Data

Label Required: YES
Technical Review Date: 24JUN92
MFR Label Number: NONE
Label Status: G
Common Name: DIESEL FUEL NO. 2
Chronic Hazard: NO
Signal Word: CAUTION!
Acute Health Hazard-Slight: X
Contact Hazard-Slight: X
Fire Hazard-Slight: X
Reactivity Hazard-None: X
Special Hazard Precautions: STORE IN WELL VENTILATED AREEA. KEEP CONTAINER
TIGHTLY CLOSED. STORE IN ACCORDANCE WITH NATIONAL FIRE PROTECTION ASSN
REGULATIONS. FIRST AID: INHALATION: REMOVE TO FRESH AIR. IF NOT BREATHING,
GIVE ARTIFICIAL RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN. CALL A
PHYSICIAN. SKIN: FLUSH SKIN WITH WATER AFTER CONTACT. REMOVE CONTAMINATED
CLOTHING. EYES: IMMEDIATELY FLUSH WITH WATER FOR 15 MINUTES. CALL A
PHYSICIAN. INGESTION: DO NOT INDUCE VOMITING. IMMEDIATELY GIVE TWO GLASSES
OF WATER. NEVER GIVE ANYTHING TO IF UNCONCIOUS. CALL MD

Protect Eye: Y
Protect Skin: Y
Labe! Name: CONOCO INC
Labe! Street: 600 N DAIRY ASHFORD RD RM 3012
Labe! P.O. Box: 4784

Label City: HOUSTON
Label State: TX

Label Zip Code: 77210-4784
Label Country: US
Label Emergency Number: 713-293-5550/800-424-9300

URL for this msds http://hazard.com. If you wish to change, add to, or
_m _ delete information in this archive please sent updates to dan@hazard.com.
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BOUGHT ACCORDING TO SPECIFICATION -- W-G-1690,GASOLINE,AUTOMOTIVE,LEADED,UNLEAD -
MATERIAL SAFETY DATA SHEET
FSC: 9130

NIIN: 002646217
Manufacturer's CAGE: 81348
Part No. Indicator: A

Part Number/Trade Name: VV-G-1690,GASOLINE,AUTOMOTIVE,LEADED,UNLEAD

General Information

Item Name: GASOLINE,AUTOMOTIVE
Company's Name: BOUGHT ACCORDING TO SPECIFICATION
Record No. For Safety Entry: 017
Tot Safety Entries This Stk#: 019
Date MSDS Prepared: 01JAN85
Safety Data Review Date: 30NOV79
MSDS Serial Number: BDQLP
Specification Number: W-G-1690
Hazard Characteristic Code: F2

Ingredients/Identity Information

Proprietary: NO
Ingredient: GASOLINE
Ingredient Sequence Number: 01
NIOSH (RTECS) Number: LX3300000
CAS Number: 8006-61-9
OSHA PEL: 300 PPM/500 STEL
ACGIH TLV: 300 PPM/500STEL;9192

Physical/Chemical Characteristics

Fire and Explosion Hazard Data

Flash Point: -40F

Reactivity Data

Health Hazard Data

Precautions for Safe Handling and Use

Control Measures

Transportation Data

Trans Data Review Date: 79334
DOT PSN Code: GTN

DOT Proper Shipping Name: GASOLINE
DOT Class: 3
DOT ID Number: UNI203

DOT Pack Group: II
DOT Label: FLAMMABLE LIQUID
IMO PSN Code: HRV

IMO Proper Shipping Name: GASOLINE
IMO Regulations Page Number: 3141
IMO UN Number: 1203
IMO UN Class: 3.1
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IMO Subsidiary Risk Label: -
IATA PSN Code: RMF
IATA UN ID Number: 1203

IATA Proper Shipping Name: MOTOR SPIRIT
_€ IATA UN Class: 3

IATA Label: FLAMMABLE LIQUID
AFI PSN Code: MUC

AFI Prop. Shipping Name: GASOLINE
AFI Class: 3
AFI ID Number: UNI203

AFI Pack Group: II
AFI Label: FLAMMABLE LIQUID
AFI Basic Pac Ref: 7-7

Disposal Data

Disposal Data Review Date: 88179
Rec # For This Disp Entry: 01
Tot Disp Entries Per NSN: 001
Landfill Ban Item: YES

Disposal Supplemental Data: IN CASE OF ACCIDENTAL EXPOSURE OR DISCHARGE,
CONSULT HEALTH AND SAFETY FILE FOR PRECAUTIONS.
ist EPA Haz Wst Code New: D001
ist EPA Haz Wst Name New: IGNITIBLE
ist EPA Haz Wst Char New: IGNITABILITY
ist EPA Acute Hazard New: NO

Label Data

Label Required: YES
Label Status: G

Common Name: W-G-1690,GASOLINE,AUTOMOTIVE,LEADED,UNLEAD
Label Name: BOUGHT ACCORDING TO SPECIFICATION

URL for this msds http://hazard.com. If you wish to change, add to, or
delete information in this archive please sent updates to danShazard.com.
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BOUGHT ACCORDING TO SPECIFICATION -- BENZENE,TECHNICAL - BENZENE,TECHNICAL
MATERIAL SAFETY DATA SHEET
FSC: 6810
NIIN: 002572481
Manufacturer's CAGE: 81348
Part No. Indicator: A

Part Number/Trade Name: BENZENE,TECHNICAL

General Information

Item Name: BENZENE,TECHNICAL
Corapany's Name: BOUGHT ACCORDING TO SPECIFICATION
Record No. For Safety Entry: 001
Tot: Safety Entries This Stk#: 001
Status: SM

Date MSDS Prepared: 01JAN85
Safety Data Review Date: 23FEB89
Supply Item Manager: CX
MSDS Serial Number: BDPHT

Specification Number: VV-B-231
Spec Type, Grade, Class: GRADE A
Hazard Characteristic Code: F3
Unit Of Issue: GL

Unit Of Issue Container Qty: 1.0 GL
Ty_)e Of Container: CAN
Net: Unit Weight: 1.0 GL

Ingredients/Identity Information

Proprietary: NO
Ingredient: BENZENE (SARA III)
Ingredient Sequence Number: 01

Percent: i00.0
NIOSH (RTECS) Number: CYI400000
CAS Number: 71-43-2
OS}_ PEL: IPPM/5STEL;1910.1028
ACGIH TLV: i0 PPM; A2; 9192

Physical/Chemical Characteristics

Appearance And Odor: COLORLESS TO LIGHT YELLOW LIQUID,AROMATIC ODOR
Boiling Point: 176.18F
Vapor Density (Air=l): 2.7
Specific Gravity: 0.879
Solubility In Water: SLIGHT

Fire and Explosion Hazard Data

Flash Point: 12F CC

Lower Explosive Limit: 1.4
Upper Explosive Limit: 8.0
Extinguishing Media: DRY CHEMICAL,FOAM,CO*2
Special Fire Fighting Proc: WEAR SELF-CONTAINED BREATHING APPARATUS,KEEP
CONTS COOL,H*20
Unusual Fire And Expl Hazrds: MAY BE IGNITED BY HEAT,SPARKS,FLAMES.CONT.
MAY EXPLODE IN HEAT OF FIRE.FLAMM.VAPORS MAY SPREAD,EXPLO

Reactivity Data

Stability: YES
Materials To Avoid: OXIDIZING MATERIALS

Hazardous Poly Occur: NO
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Health Hazard Data

Signs/Symptoms Of Overexp: EUPHORIA,HEADACHE,VERTIGO,NARCOSIS,RESPIR.
IRRITATION, PULMONARY EDEMA,STOM.IRRITATION,VOMITING,COLIC.
Emergency/First Aid Proc: IRRIGATE EYES WITH WATER.WASH CONTAMINATED AREAS
OF BODY WITH SOAP & WATER.STOMACH WASH, IF SWALLOWED,FOLLOWED BY SALINE
CATHARSIS.ARTIFICIAL RESPIRATION & OXYGEN IF NECESSARY.NO ADRENALIN SHOULD
BE USED AS A RESPIRATORY STIMULANT.REMOVE TO FRESH AIR

Precautions for Safe Handling and Use

Steps If Matl Released/Spill: NO FLARES,SMOKING OR FLAMES IN HAZARD AREA.
STOP LEAK IF WITHOUT RISK.USE WATE SPRAY TO REDUCE VAPORS.LARGE SPILLS:DIKE

FOR LATER DISPOSAL.SMALL SPILLS:TAKE UP WITH SAND,EARTH,OR OTHER
NONCOMBUSTIBLE ABSORBENT MATERIAL.

Waste Disposal Method: SPRAY INTO FURNACE UNDER CONTROLLED CONDITIONS FOR
INCINERATION.

Precautions-Handling/Storing: PROTECT AGAINST PHYSICAL DAMAGE.DO NOT
PUNCTURE CANS.OUTDOOR OR DETACHED STORAGE IS PREFERABLE.INDOOR STORAGE
SHOULD BE IN A STD FLAMM.LIQUID STG ROOM
Other Precautions: SPARK RESISTANT TOOLS SHOULD BE USED.WEAR CHEMICAL
SAFETY GOGGLES,FACE SHIELD,SELF-CONTAINED BREATHING APPARATUS & RUBBER
PROTECTIVE CLOTHING.

Control Measures

Respiratory Protection: SELF-CONTAINED BREATHING APPARATUS
Ventilation: AS REQUIRED TO CONTROL TLV IN AIR
Protective Gloves: RUBBER

Eye Protection: SAFETY GOGGLES
Other Protective Equipment: FACE SHIELD,RUBBER PROTECTIVE CLOTHING.
Suppl. Safety & Health Data: THIS NSN CANCELLED & REPLACE BY 6810-00-281-
52'72.

Transportation Data

Trans Data Review Date: 89054
DOT PSN Code: BRS

DOT Proper Shipping Name: BENZENE
DOT Class: 3
DOT ID Number: UNIII4

DOT Pack Group: II
DOT Label: FLAMMABLE LIQUID
IMO PSN Code: BXB

IMO Proper Shipping Name: BENZENE
IMO Regulations Page Number: 3185
IMO UN Number: 1114
IMO UN Class: 3.2

IMO Subsidiary Risk Label: -
IATA PSN Code: DBA
IATA UN ID Number: 1114

IATA Proper Shipping Name: BENZENE
IATA UN Class: 3
IATA Label: FLAMMABLE LIQUID
AFI PSN Code: DBA

AFI Symbols: 0
AFI Prop. Shipping Name: BENZENE
AFI Class : 3
AFI ID Number: UNIII4

AFI Pack Group: II
AFI Label: FLAMMABLE LIQUID
AFI Basic Pac Ref: 7-7
Additional Trans Data: THIS NSN CANCELLED & REPLACED BY 6810-00-
281-5272(ON,79305).
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Disposal Data

Disposal Data Review Date: 88293
Rec # For This Disp Entry: 01
Tot Disp Entries Per NSN: 001
Landfill Ban Item: YES
Disposal Supplemental Data: ITEM IS GRADE "A" OF FEDERAL SPECIFICATION IN
CASE OF ACCIDENTAL EXPOSURE OR DISCHARGE, CONSULT HEALTH AND SAFETY FILE
FOR PRECAUTIONS.
Ist EPA Haz Wst Code New: U019
ist EPA Haz Wst Name New: BENZENE

ist EPA Haz Wst Char New: TOXIC (T)
ist EPA Acute Hazard New: NO
2nd EPA Haz Wst Code New: D001
2nd EPA Haz Wst Name New: IGNITIBLE
2nd EPA Haz Wst Char New: IGNITABILITY
2nd EPA Acute Hazard New: NO

Label Data

Label Required: YES
Label Status: G

Common Name: BENZENE,TECHNICAL
Special Hazard Precautions: EUPHORIA,HEADACHE,VERTIGO,
NARCOSIS,RESPIR.IRRITATION, PULMONARY EDEMA,STOM.IRRITATION,VOMITING,COLIC.
Label Name: BOUGHT ACCORDING TO SPECIFICATION

URL for this msds http://hazard.com. If you wish to change, add to, or
delete information in this archive please sent updates to dan@hazard.com.
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NORTH STRONG -- ETHYL BENZENE, REAGENT - ETHYL BENZENE REAGENT
MATERIAL SAFETY DATA SHEET
FSC: 6810
NIIN: 008257436
Manufacturer's CAGE: 9A714
Part No. Indicator: A
Part Number/Trade Name: ETHYL BENZENE, REAGENT

General Information

Item Name: ETHYL BENZENE REAGENT

Company s Name: NORTH STRONG, INC.
Company s Street: 7322 WESTMORE RD
Company s City: ROCKVILLE
Company s State: MD
Company s Country: US
Company s Zip Code: 20850-1260
Record No. For Safety Entry: 001
Tot Safety Entries This Stk#: 001
Date MSDS Prepared: 01JAN85
Safety Data Review Date: 26NOV79
MSDS Serial Number: BFRJJ
Hazard Characteristic Code: F3
Unit Of Issue: BT

Unit Of Issue Container Qty: 1 KG

Ingredients/Identity Information

Proprietary: NO
Ingredient: ETHYL BENZENE (SARA III)
Ingredient Sequence Number: 01
NIOSH (RTECS) Number: DA0700000

CAS Number: 100-41-4
OS}£A PEL: i00 PPM/125 STEL
ACGIH TLV: i00 PPM/125STEL 9192

Physical/Chemical Characteristics

Fire and Explosion Hazard Data

Reactivity Data

Health Hazard Data

Precautions for Safe Handling and Use

Control Measures

Transportation Data

Trans Data Review Date: 79330

DOT Proper Shipping Name: UNDER REVIEW
IMO Proper Shipping Name: FLAMMABLE LIQUIDS, NON-TOXIC, N.O.S./ ETHYL
BENZENE
IMO UN Number: 1993

IMO UN Class: 3.2
IATA UN ID Number: 701
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IATA Proper Shipping Name: ETHYL BENZENE
IATA Label: FLAMMABLE LIQUID
AFI Prop. Shipping Name: UNDER REVIEW

Disposal Data

Disposal Data Review Date: 89045
Rec # For This Disp Entry: 01
Tot Disp Entries Per NSN: 001
Landfill Ban Item: YES

Disposal Supplemental Data: IN CASE OF ACCIDENTAL EXPOSURE OR DISCHARGE,
CONSULT MANUFACTURER FOR HEALTH AND SAFETY INFORMATION.
Ist EPA Haz Wst Code New: D001
ist EPA Haz Wst Name New: IGNITIBLE
ist EPA Haz Wst Char New: IGNITABILITY
ist EPA Acute Hazard New: NO

Label Data

Label Required: YES
Label Status: F
Special Hazard Precautions: MAY BE POISONOUS IF INHALED OR ABSORBED
THROUGH SKIN. VAPORS MAY CAUSE DIZZINESS OR SUFFOCATION. CONTACT MAY
IRRITATE OR BURN SKIN AND EYES. FIRE MAY PRODUCE IRRITATING OR POISONOUS
GASES. RUNOFF FROM FIRE CONTROL OR DILUTION WATER MAY CAUSE POLLUTION.
Label Name: BIOCLINICAL LABORATORIES INC NORTH STRONG DIV
Label Street: 7322 WESTMORE RD
Label City: ROCKVILLE
Label State: MD

Label Zip Code: 20850-1260
Label Country: US

URL for this msds http://hazard.com. If you wish to change, add to, or
delete information in this archive please sent updates to dan@hazard.com.
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PHILLIPS PETROLEUM -- REFERENCE FUEL GRADE TOLUENE - TOLUENE, REAGENT
MATERIAL SAFETY DATA SHEET
FSC: 6810

NIIN: 009351039
Manufacturer's CAGE: 46935
Part No. Indicator: A
Part Number/Trade Name: REFERENCE FUEL GRADE TOLUENE

General Information

Item Name: TOLUENE, REAGENT

Company's Name: PHILLIPS PETROLEUM CO.
Company's Street: 758 ADAMS BLDG
Company's City: BARTLESVILLE
Company's State: OK
Company's Country: US
Company's Zip Code: 74004
Company's Emerg Ph #: 918-661-3865/8118
Company's Info Ph #: 918-661-8327
Record No. For Safety Entry: 001
Tot Safety Entries This Stk#: 001
Date MSDS Prepared: 01JAN85
Safety Data Review Date: 27NOV79
MSDS Serial Number: BFXKZ
Hazard Characteristic Code: F3
Unit Of Issue: DR
Unit Of Issue Container Qty: 55 GALS

Ingredients/Identity Information

Proprietary: NO
Ingredient: TOLUENE (SARA III)

Ingredient Sequence Number: 01
NIOSH (RTECS) Number: XS5250000
CAS Number: 108-88-3
OSHA PEL: 200 PPM/150 STEL
ACGIH TLV: 50 PPM; 9293

Physical/Chemical Characteristics

Fire and Explosion Hazard Data

Flash Point: 40F CC

Reactivity Data

Health Hazard Data

Precautions for Safe Handling and Use

Control Measures

Transportation Data

Trans Data Review Date: 79331
DOT PSN Code: OJY
DOT Proper Shipping Name: TOLUENE
DOT Class: 3
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DOT ID Number: UN1294
DOT Pack Group: II
DOT Label: FLAMMABLE LIQUID
IMO PSN Code: OSR

IMO Proper Shipping Name: TOLUENE
IMO Regulations Page Number: 3285
IMO UN Number: 1294
IMO UN Class: 3.2

IMO Subsidiary Risk Label: -
IATA PSN Code: YEL
IATA UN ID Number: 1294

IATA Proper Shipping Name: TOLUENE
IATA UN Class: 3

IATA Label: FLAMMABLE LIQUID
AFI PSN Code: YEL

AFI Prop. Shipping Name: TOLUENE
AFI Class: 3
AFI ID Number: UN1294
AFI Pack Group: II
AFI Label: FLAMMABLE LIQUID
AFI Basic Pac Ref: 7-7

N.O.S. Shipping Name: TOLUOL

Disposal Data

Disposal Data Review Date: 88088
Rec # For This Disp Entry: 01
Tot Disp Entries Per NSN: 001
Landfill Ban Item: YES

Disposal Supplemental Data: IN CASE OF ACCIDENTAL EXPOSURE OR DISCHARGE,
cONSULT HEALTH AND SAFETY FILE FOR PRECAUTIONS.
ist EPA Haz Wst Code New: U220

ist EPA Haz Wst Name New: TOLUENE; METHYLBENZENE
ist EPA Haz Wst Char New: TOXIC (T)
Ist EPA Acute Hazard New: NO
2nd EPA Haz Wst Code New: D001
2nd EPA Haz Wst Name New: IGNITIBLE
2nd EPA Haz Wst Char New: IGNITABILITY
2nd EPA Acute Hazard New: NO

Label Data

Label Required: YES
Label Status: F

Special Hazard Precautions: MAY BE POISONOUS IF INHALED OR ABSORBED
THROUGH SKIN. VAPORS MAY CAUSE DIZZINESS OR SUFFOCATION. CONTACT MAY
IRRITATE OR BURN SKIN AND EYES. FIRE MAY PRODUCE IRRITATING OR POISONOUS
GASES. RUNOFF FROM FIRE CONTROL OR DILUTION WATER MAY CAUSE POLLUTION.
Label Name: PHILLIPS CHEMICAL COMPANY
Label Street: 758 ADAMS BLDG
Label City: BARTLESVILLE
Label State: OK

Label Zip Code: 74004
Label Country: US
Label Emergency Number: 918-661-3865/8118

URL for this msds http://hazard.com. If you wish to change, add to, or
delete information in this archive please sent updates to dan@hazard.com.
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CONFINED SPACE ENTRY PERMIT

Job No. Address:

Location of Job: Identity of Confined Space:

DescribeHazards of Confined Space (Chemical, Physical, etc.).

Purpose This Permit Authorized:

CHECKLIST Yes Does PERSONAL PROTECTIVE
Not EQUIPMENT

Apply (check all that apply)

All hnes leading to andfrom the space have been blinded or chsconnected. P_YE/ICACE
Chemical Goggles

3 Face Shield

WSafety Glasses w/side
shields

EXTREMITIES

' Hard Hat
] Glove (Material __ )

Boot (Material __ )
!_iBooties

BODY
Level

Suit (Material __ )

RESPIRATORY

N SCBA
.3 Air Line

[]Egress System
[] APR (Cartridge__ )
[]PAPR (Cartridge__ )

OTHER

i] Hearing Protection
iL!Harness& Lifeline

LJBuddy System
[5Cooling Vest

RESCUE EQUIPMENT

i Mechanical Extraction
Device

E First Aid Kit

iJ SCBA (1 pair)
i ,,Other (Specify)

EMERGENCY PROCEDURES

COMMUNICATION

Radios

E-JAirHorn Signals
D Hand Signals

Lifeline "Tug" Signals
!] Other:

All grounding and bonding cables in place.

All lighting, fittings, power equipment, and extension cords areexplosion-proof.

Ground Fault Circuit Interrupter (GFCI) checked and functioning.

All ignition sources have been isolated.

All respiratory equipment and alarms checked and functional.

All safety harnesses and lifelines checked.

All required PPE checked and in use.

All entrants are confined space trained.

Attendant(s) trained in emergency procedures.

Attendant(s) trained in rescue procedures.

Outside rescue service will be used and they have been notified of this entry.

Appropriate rescueequipment available and checked.

Ventilation system in use and effective.

All tests have been completed and indicate that entrance requirementshave been met.

Appropriate warning signs have been posted and unauthorized personnel have been excluded
from the Confined Space and area.

IF THE ANSWER TO ANY OF THE ABOVE QUESTIONS IS NO, ENTRY IS NOT PERMITTED

OTHER PERMITS ISSUED FORWORK IN THE CONFINED SPACE:

OTHER HAZARD CONTROL PROCEDURES OR INSTRUCTIONS:



Equipment Calibration

Date:

Project Name: Field Technician:

Instrument Calibration Information
Used

YesI No
PID:

[] Manufacturer/Model No.:
[] Serial No.:

[] Calibration Gas: Type: Conc.: Lot No.:
[] Reference Gas Standard:

[] Span Setting:

PID:
[] Manufacturer/Model No.:
[] Serial No.:

[] Calibration Gas: Type: Conc.: Lot No.:
[] Reference Gas Standard:

[] Span Setting:.

_' Draeger Hand Pump:
[] Leak Test Performed: [] Yes [] No

FID:
[] Manufacturer/Model No.:
[] Serial No.:

[] Calibration Gas: Type: Conc.: Lot No.:
[] Reference Gas Standard:

[] Span Setting:

Other Instrument:
[] Manufacturer/Model No.:
[] Serial No.:
[] Calibration Information:

Other Instrument:
[] Manufacturer/Model No.:
[] Serial No.:
[] Calibration Information:



INTEGRATED SAMPLE COLLECTION FORM

Project#: Project Name:

_, Work Shift: [] Day []Night Date: Begin Time: End Time:

EMPLOYEE/JOB DATA

Employee Name: Gender: [] Male [] Female

Job Title/Activity:
PPE/Controls:

Operation Description:

Other Employees Represented by Sampling:

SAMPLING DATA

Sample Location ID: Distance from Work Face:

Sample Type: [] Breathing Zone [] Work Area [] Other:
Collection Media: Instrument: Serial No.:

Sampling/Analytical Method(s):

Sample No. Time On Time Off Time (minutes)*Flow (ccpm) Volume (liters)

ANALYTICAL/EXPOSURE DATA

Sample No. Analyte ITime (minutes)* Results (units) 8-hour TWA PEG
I

Note: * Indicatewhetherunsampledportionof workdayhadno exposureor the sameexposureas thatof thetime periodsampled.

Chain-of-Custody ID#: Sample Shipment Date:



CALIBRATION DATA

CalibrationInstrument: CalibrationInstrumentSerial Number:

DatePre-Calibration: Calibrator:

ManifoldPosition: Manifold Position: ManifoldPosition: ManifoldPosition:

Sample#'s: Sample#%: Sample#'s: Sample#%:

Run Flow (ccpm) Run Flow (ccpm) Run Flow (ccpm) Run Flow (ccpm)

1 1 1 1

2 2 2 2

3 3 3 3

Avg. Pre: Avg. Pre: Avg. Pre: Avg. Pre:

Date Post-Calibration: Calibrator:

Manifold Position: Manifold Position: Manifold Position: Manifold Position:

Run ]Flow(ccpm) Run Flow (ccpm) Run Flow (ccpm) Run Flow (ccpm)

1 1 1 i

2 2 2 2

3 3 3 3

Avg. Post: Avg. Post: Avg. Post: Avg. Post:

Comments/Observations:

FIELD DATA

Wind Blowing From: [] N [] S [] W []E [] Other:

Weather: [] Rain [] Drizzling [] Cloudy N Clear [] Foggy [] Other:

Wind Speed: [] Still [] Some Wind [] Windy [] Other:

Primary Direction of Sample Location in Relation to Wind: @Down Wind [] Up Wind [] Side or Cross Wind

DATA ENTRY AND REVIEW

Entry Date: HS Review & Date:



Air Monitoring Log

Date:

Project Name: Field Technician:

Parameter VOC LEL O_ Sample Comment
Wind

Dir.*

ConcentrationUnits ppm % %

Time Location

* Monitoringconductedupwind (UW),downwind (DW), or side or crosswind (SW).

Comments:



HEALTH & SAFETY NWT INSPECTION CHECKLIST

APP. ACCEP. APP. ACCEP.

HEALTH AND SAFETY DOCUMENTATION SITE CONTROL

Health & Safety Plan SecurityMaintained

NWT's HSPolicies andProcedures SignIn/OutLog

Tailgate Safety Meeting ClearlyMarkedExclusionZone

EmergencyPhoneNumbers ClearlyMarkedContaminationReductionZone

HospitalRoute Map DecontaminationProceduresEstablished/Followed

PersonnelTrainingRecords PERSONAL PROTECTIVE EQUIPMENT

PersonnelMedical Records HardHats

MSDSs SafetyGlasseswithSide Shields

Air MonitoringLogs Steel-Toed Boots

EquipmentCalibrationLogs WorkGloves

ConfinedSpaceEntryPermit HearingProtection

Hot Work Permit Traffic Vests

Accident Forms ChemicalResistantSuit(s)

Excavation Inspection Respiratory Protection

Other: Chemical Resistant Gloves/Boots

EMERGENCY EQUIPMENT Welding PPE

First-Aid/CPR Provider(s) Other:

Communication System Other:

Fire Extinguishers ELECTRICAL

Shower/Eyewash EquipmentUL Listed or FM Approved

HOUSEKEEPING AND SANITATION Groundingand Bonding

Break Area Clean/Orderly GFCI is in Place

Y' General Housekeeping Lockout/q'agoutProcedures

Walkways Clear Overhead/UndergroundUtility Checklist

Drinking Water/DisposableCups Adequate Clearance for Overhead Lines

Sanitary Facilities Utility Markouts Completed

Adequate Illumination Uncompromised Insulation

VEHICLE/EQUIPMENT OPERATIONS Qualified Electricians

Record of Regular Inspection and Maintenance HAND TOOLS

DOT Requirements Met Correct Tool Being Used for Job

Qualified Operators All Guards in Place

Back-up Alarms on Heavy Equipment Neat Storage,Safe Carrying

Fire Extinguisher/First-Aid Kit Grounded 3-Prong Plugs

Safety Equiprr_nt used Damaged Tools Repaired or Replaced
(e.g., seat belts, parking brake)

Inside of Vehicle Clean/Neat LADDERS

Windshields Clean Regular Inspections

SITE MONITORING Secured at Top and Bottom

Volatile Organics Side Rails Extended3 Feet Above Landing

Semi Volatile Organics Ladders Not Painted

Inorganic Gases Step Ladders Fully Opened When in Use

Dust Safety Feet in Use

Noise Top of Ladder Not Used as Step

Radiation OTHER

Illumination IHeat Stress

Note: All "Not Acceptable"responsesmust have a completedline
item in the Corrective Action Form on page 2,

Project #:

Inspection Date:

Inspector:

cc: HS Manager (original)
Project Manager
Project Supervisor
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Job site postings, permits and forms, as listed below, are being provided to the SHSO for use on the
job site only:

Postings: Forms (Included):

Safety & Health Protection on Tailgate Safety Meeting
the Job Poster Safety Inspection Reports
Notice - On-The-Job Injuries CSIR-1
Access to Medical & Instrument Calibration Log
Exposure Records Integrated Air Sampling
Emergency Phone Numbers Log
Workers Compensation Real Time Monitoring Log
Instructions Confined Space Entry

Permit

Human Resource Postings: Underground and Overhead
Utility Checklist

NWT affirmative action

program
Handicapped Individuals and
Veterans of the Vietnam Era
Discrimination in

Employment is Prohibited by
Law

Minimum Wage
EDD Notice to Employees
Notice: Employee Polygraph
Protection Act

Notice to All Employees
Working on Federal Or
Federally Financed
Construction Projects
Notice to Employees Working
on Government Contracts

Your Rights Under the Family
and Medical Leave Act of
1993

Payday Notice

'_€ NW'IM-IASl:KAlamedakmed_rev2



_New World Technology 8,ngingyou,hoTechno,ogyo,theNowWo,,J
Phone: 510-443-7967 Fax: 510-443-0119

NWT Project Number Date
Project Location Shift

Description of
Activities

Hazards [] LO/TO [] Excavation [] Chemical

[] Radiological [] Heavy Equip [] Slips/Trips/Falls
[] Confined Space [] Heat/Cold Stress [] Open Water
[] Insect/Animal [] Other:

Level of Tasks PPE Level Ensemble

Protection Specifications

EPA Level D

EPA Level C Cartridge Type
OuterSuit
InnerSuit
OuterGlove
InnerGlove
Other

EPA Level B

Note: EPALevelAis onlyallowedin emergencysituationswiththe concurrenceof a CIH

Daily Instructions

I Meeting ]Signature ]Conducted By I Name



New World Technology B,ngingyou the Technology of the New World

_, [ Attendees Name Signature

Page2



NWT PROJECT HEALTH AND SAFETY INSPECTION REPORT

DATE: TIME FROM: TO:

PROJEC.T NAME: PROJECT NUMBER:

PROJECT MANAGER: PROJECT SUPERVISOR:

GENERAL PROJECT DESCRIPTION:

SITE ACTIVITIES AT TIME OF INSPECTION:

INTERVIEWED EMPLOYEE:

SAFETY ISSUE:

CORRECTIVE ACTION:

ASSIGNED TO: FOLLOW-UP DATE:

CORRECTION VERIFIED: DATE:

I!
INTERVIEWED EMPLOYEE:

SAFETY ISSUE:

CORRECTIVE ACTION:

ASSIGNED TO: FOLLOW-UP DATE:

CORRECTION VERIFIED: DATE:

I[ INSPECTIONCOMPLETED BY: DATE: II

HEALTH AND SAFETY REVIEW BY: DATE:

Paze 1 of 3



HEALTH & SAFETY INSPECTION CHECKLIST
CORRECTIVE ACTIONS

NOT ACCEPTABLE FINDINGS CORRECTIVE ACTION [ ASSIGNED DATE ASSIGNED DATE VERIFIED BY

I TO COMPLETED

Pa_e 2 of 3



N00236.001543
ALAMEDA POINT
SSIC NO. 5090.3

APPENDIXC- JOB POSTINGS,PERMITSAND
FORMS

NWT PROJECT HEALTH AND SAFETY
INSPECTION REPORT

PAGE 3 OF 3

PHASEIII AND IV HEALTHAND SAFETYPLAN

THE ABOVE IDENTIFIED PAGE IS NOT
AVAILABLE.

EXTENSIVE RESEARCH WAS PERFORMED BY
NAVFAC SOUTHWEST TO LOCATE THIS PAGE.

THIS PAGE HAS BEEN INSERTED AS A
PLACEHOLDER AND WILL BE REPLACED

SHOULD THE MISSING ITEM BE LOCATED.

QUESTIONS MAY BE DIRECTED TO:

DIANE C. SILVA
RECORDS MANAGEMENT SPECIALIST

NAVAL FACILITIES ENGINEERING COMMAND
SOUTHWEST

1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 532-3676



TEST DATA
(Oxygen, Flanunability, and Toxic Contaminants)

Time I PercentI Percent PID I FID INITIALS COMMENTSOxygen LEL VOC PEG PEG PEG

AUTHORIZED ENTRANTS AUTHORIZEDATTENDANT(S)

RESCUE PERSONNEL

Diagram the Confined Space, indicate location of manways, ventilators, etc. Indicate the location of the air monitoring conducted.

Key

) ( - Manway
0 - Ventilator
X - MonitoringLocation

Other:

ACCEPTABLE ENTRY CONDITIONS:

l) Entry Permit Completed at start of 3) Combustible Gases below 10%LEL 5) Other:
Work 4) PELs of Toxic Gases (List)
2) Oxygen between 20.0 - 23.5%

CONFINED SPACE SAFE FOR ENTRY:

Date/Time / Name of Entry Supervisor Signature

On-site Entry Supervisor (If Different than Entry Supervisor):

Entry Permit Expires Date/Time / (No longer than I shift)

CONFINED SPACE ENTRY PERMIT CANCELED

Date/Time / Signature
Reason: [] Work Completed [] Authorized Conditions Not Met _ Incident [] Weather [] Other:

DESCRIBE PROBLEMS DURING OPERATIONS AND RESOLUTION(S):

RECLASSIFICATION TO NON-PERMIT REQUIRED CONFINED SPACE:

DatelTime of Reclassification: / Entry Supervisor Signature:

HS Review of Permit Conducted By: Date:



Underground/Overhead
Utility ChecMist

ProjectName/Number: Date:

Location:

This checklist must be completed for any intrusive subsurface work such as excavating or drilling. It records the fact that all

underground and overhead structures and utilities in the work area have been identified and located. The Project Manager must

request utility markouts before the start of field operations to allow the client and utility companies' time to complete them. If

complete information is not available, a magnetometer survey must be performed to locate obstacles prior to excavating or
drilling.

Procedure: A diagram of the project area depicting the proposed location of excavation or drilling sites must be attached to this

SHASP. The diagram must clearly indicate the areas checked for underground structures/utilities and overhead power lines. The

Project Manager, the Project Supervisor, and the client representative (if applicable) must sign this form and the diagram.

Checklist:

Typeof Structure Not Present Methodof Markout
Present

Electric power line

Natural gas line

Telephone line

Water line

Product line

Steam line

Sewer line

Drain line

Underground tank

Overhead power line

Overhead product line

Septic tank/drain

Client Representative
(if applicable) (signature) (date)

Project Manager
(signature) (date)

Project Supervisor
(signature) (date



EXCAVATION/TRENCH NOTIFICATION WORKSHEET

Project Number: Project Name:

Customer's Name:

Specific Jobsite Location:

Nearest Major Cross Street:

City: County:.

Name of Project Manager:

Starting Date: Estimated Completion Date:

High Voltage Lines in Proximity: NO: __ YES: __ How Near:

Depth Range (ft.): Width Range (ft.): Length (ft.):
min max min max

Project Description:

Anticipated Soil Condition: Hard Compact: Unstable: Running:.

Ground Protection Method: Shoring: __ Sloping: __ Trench Shield: __ Alternate:

ALL METHODS MUST MEET ACCEPTED ENGINEERING REQUIREMENTS. PLANS MUST BE KEPT ON SITE.

Describe Chemical Hazards in Work Area:

Subcontractor's Name:

Equipment to be Used:

Design Engineer: Project Supervisor:

Phone: ( )

Health & Safety Use Only

NWT Permit Number: Date Issued: Expires:

Issued By:

CAL/OSHA Notification: Date: By:

District Office: Contact:



Department of Industrial Relations
Division of Occupational Safety & Health

ACTIVITY NOTIFICATION FORM FOR HOLDERS OF ANNUAL PERMITS
Scaffolding Falsework Trenches/Excavations

CCR 341. (f) requires holders of annual permits to provide notification to the DOSH
office nearest the project prior to commencement of any work. This form is
provided for you convenience to use for such notification.
This form may be faxed to the nearest DOSH office to comply with the above. Please do not mail duplicate
notification to follow-up fax notification.

FAX DATA: Faxed to : DOSH DistrictOffice on:
DOSH FAXNO.: By:

CompanyName: FieldPhone:
AnnualPermitNumber: Office Phone:
IssuingRegion: IssuingDistrict:
SpecificActivityLocation: Numberof Employees:
Nearest Major CrossStreet: Starting Date:
City: Anticipated Completion Date:
County: High Voltage Lines in Proximity? No _ Yes __

INSTRUCTIONS: The appropriate item(s) must be completed and signed by a person knowledgeable about the
project for each activity covered by a permit. Please fill in or check off the blanks where appropriate.

Scaffolding: Height __ Metal _ Wood _ Wood over 60 feet__ Metal over 125 feet.
Metal > 125 feet or Wood> 60 feet requiresdesignby a CaliforniaRegisteredCivilEngineer& plansat the site [See
CCR 1644(c)(7)]

Falsework/VerticalShoring: MaximumHeight__ MaximumSpan __. Material
Description:

Trenches/Excavations: Depth Range (Min/Max)*_ WidthRange (Min/Max)* Total Length
GroundProtectionMethod:Shoring_ Sloping_ TrenchShield_ ProfessionalEngineer
UndergroundServicesAlert (USA) Number_(NORTH 1-800-842-2444/SOUTH 1-800-422-4133)
SoilAnalysisto bedone?Yes _ No_ If No, youmustslope 1.5 to 1.
CompetentPerson:The holder of an Annual Permitwho is notifyingthe Districtof the commencementof a Trench

and/or Excavation project shall designate a competent person in accordance with the
requirementsof CCR Section1504, 1541, and 1541.1.

Description:

Ground protection methods for excavations deeper than 20 feet must be designed by a Registered Professional
Engineer. See CCR 1541.1, Appendix F.

I hereby certify that to the best of my knowledge, the above information and assertions are true and correct and that
lithe applicant have knowledge of and will comply with the foregoing.

Signature:
Title: Date:



DOSH DIRECTORY

J_

DISTRICT ADDRESS TEL. NO. FAX NO:

Anaheim 2100 E. Katella Ave., Suite 140, (714)939-0145 (714)939-8518
Anaheim 92806

Bakersfield 4800 Stockdale Hwy, Suite 212, (805)395-1718 (805)395-2841
Bakersfield 93309

Concord 1465 Enea Cir., Bldg E., Suite 900, (510)676-5333 (510)676-0227
Concord 94520

Covina 1123 So. Parkview,Suite 100, (818)966-1166 (818)965-7041
Covina 91724

Fresno 2550 Mariposa St., Rm. 4000, (209)445-5302 (209)445-5786
Fresno 93721

LosAngeles 3550 W. 6thSt., Rm.431, Los (213)736-3041 (213)736-4526
Angeles 90020

Oakland 7700 Edgewater Dr., Suite 125, (510)568-8602 (510)568-7092
Oakland 94621

Pico Rivera 9455 E. Slauson Ave., Pico Rivera (310)949-7827 (310)949-9880
90660

Redding 381 Hemsted, Redding 96002 (916)224-4743 (916)224-4747

Sacramento 2424 Arden Way, Suite 165, (916)263-2800 (916)263-2798
Sacramento 95825

San Bernardino 242 E. Airport Dr., Suite 103, San (909)383-4321 (909)383-6789
Bernardino 92408

San Diego 7807 Convoy Ct., Suite 140, San (619)637-5534 (619)279-4658
Diego 92111

San Francisco 1390 Market St., Suite 718, San (415)557-8640 (415) 557-3020
Francisco 94102

San jose 2010 No. First St., Suite 401, San (408)452-7288 (408)452-7287
Jose 95131

San Mateo 1900 So. Norfolk St., Suite 215, San (415)573-3812 (415)573-3817
Mateo 94403

Santa Rosa 1221 Farmers Lane, Suite 300, (707)576-2388 (707)576-2598
Santa Rosa 95405

Torrance/Long Beach/South Bay 680 Knox St., Suite 100, Torrance (310)516-3734 (310)516-4253
90502

Van Nuys 6150 Van Nuys Blvd., Suite 405, (818)901-5403 (818)901-5578
Van Nuys 91401

Ventura 1655 Mesa Verde, Rm. 150, (805)654-4581 (805)654-4852
Ventura 93003



EXCAVATION/TRENCH DAILY INSPECTION

Division/Location: Job No.

Customer: Address:

Location of Job: Identityof Excavation:

Describe Hazards of Excavation (Chemical, Physical, etc.)

Cal/OSHA Notification Form for Holders of Annual Permits Submitted: : Yes (Date: __) [] No (No Entry)

CHECKLIST Yes Does PERSONAL
Not PROTECTIVE

Apply EQUIPMENT
(check all that apply)

Location of underground utilities identified and marked. EYE/FACE
,_Chemical Goggles

Face Shield
[JSafety Glasses w/side
shields

EXTREMITIES
[] Hard Hat
DGlove (Material __ )
23Boot (Material __ )
__]Booties

BODY
Level

7_uit (Material __ )

RESPIRATORY
[] SCBA
B Air Line
[2Egress System
_7APR (Cartridge )

PAPR (Cartridge __ )

OTHER

HearingProtection
BuddySystem

[] Cooling Vest

RESCUE EQUIPMENT
[] First Aid Kit
[] SCBA (1 pair)
[]Other (Specify)

COMMUNICATION
[]Radios

Air Horn Signals
[_Hand Signals
[ Other (Specify)

OTHER PERMITS

Overhead utilities at least 20 feet from equipment.
Perimeter free from fissures/cracks

No indication of weakening of excavation/trench walls. No visible signs of
crumbling/material movement.

Shoring is appropriate for soil classification. [Soil Class: ]

Sloping is appropriate for soil classification. [Soil Class: ; Slope: ]
Encumbrances (trees, boulders, etc.) which create a hazard potential have been relocated

or removed.

Water accumulation controlled or eliminated.

Spoil is at least 2 feet away from work edge (4-6 feet is strongly recommended).
Barricades/barriers in place around excavation to prevent unauthorized entry.
All ignition sources have been isolated.

All respiratory equipment and alarms checked and functional.

Non essential equipment/material is a sufficient distance to avoid weakening
excavation/trench walls.

Materials stored at edge of excavation are protected from rolling/falling into excavation.
All required PPE checked and in use.
Crew trained in excavation/trench safety.
Crew trained in the use, care, and limitations of respirators and PPE.

Crew trained in emergency procedures.
Entry/egress available every lateral 25 feet from work area.

Appropriate rescue equipment available and checked.
Approved walkways with handrails provided for crossing trench.

Crew can achieve a gas-tight seal with respirator.
Crew are not wearing contact lens.

All tests have been completed indicate that entrance requirements have been met.
Warning signs have been posted and unauthorized personnel have been excluded from the

work area.

IFTHE ANSWER TO ANY OF THE ABOVEQUESTIONS IS NO, EXCAVATION AND/OR ENTRY IS NOT PERMI'rTED

Other HazardControl Procedures or Instructions:



Time Percent Percent PID FID INITIALS COMMENTS
Oxygen LEL VOC PEG PEG PEG

AUTHORIZED CREW AUTHORIZED COMPETENT PERSON(S)

Diagram the Excavation. Indicate location of ramps/ladders, heavy equipment, spoils, etc. Indicate the location of the air monitoring
conducted.

Key

) ( - Ramp/Ladder
[] - Heavy Equipment
0 - Spoil
X - Monitoring Location
Other:

ACCEPTABLE ENTRY CONDITIONS:

1) Daily Inspection Completed at Start of Work 5) Other:
2) Oxygen between 20.0 - 23.5%
3) Combustible Gases below 10% LEL
4) Permissible Levels of Toxic Gases (List)

EXCAVATION SAFE FOR ENTRY:

Date/Time / Name of Competent Person Performing Inspection

Signature On-site Competent Person (If Different than Inspector):

EXCAVATION ENTRY PERMIT CANCELED

Date/Time / Signature

Reason: _ Work Completed [] Authorized Conditions Not Met i_ Incident [] Weather [] Other:

DESCRIBE PROBLEMS DURING OPERATIONS AND RESOLUTION(S):
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APPENDIX D

ACTIVITY HAZARD ANALYSIS
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AHAs INCLUDED:

General Physical Hazards
Materials Handling

Motor Vehicle Operations/Traffic
Construction/Heavy Equipment

Concrete/Asphalt Cutting
Excavation/Trenching

Drilling/Crane Operations
Pressure Washing Operations

Noise
Heat Stress
Cold Stress

Confined Space Entry
Underground/Overhead Utilities

Hazardous Energy and Hazardous Material Sources
Welding, Cutting, and Other Hot Work

Poisonous Plants
Poisonous Snakes and Animals

Insect Hazards

Radiological Hazards
Extended Work Shifts/Multiple Crews

Adverse Weather

Sanitation and Housekeeping
Illumination

Water Safety

NWTLHAS P_lameda_ned_ev2



General Physical Hazards Potential Hazards [ Control Measures
Equipment to be Used: - Slip, trip, fall - Site employeeswill be required to wear hard hat, safety glasses with side shields, work gloves,
- Hard Hat and steel-toe boots beyond the Main Office Complex and other field offices.
- Safety glasses with side shields - Whenever possible, avoid routing cords, ropes, and hoses across walking pathways.
- Steel-toe Boots - Flag or cover inconspicuous holes to protect against falls.
- Work Gloves - Poor housekeeping - Work areas will be kept clean and orderly.

- Garbage and trash will be disposed of daily in approved refuse containers.
Inspection Requirements - Tools and accessories will be properlymaintained and stored.
- Daily during TSM. - Work areas and floors will be kept free of dirt, grease, and slippery materials.

- Materials shall be stored to allow clear access to aisles, pathways, and travel routes.
Training Requirements - Field vehicles will be kept clean and orderly (i.e., cab, truck beds, tool boxes, trunk, camper shells).
- Project-specific training - Manual lifting - Size up thejob. Think it through-
- Proper use and operation of hand tools - Lift with your legs, not your back. Use mechanical equipment whenever possible.
- First Aid/CPR (American Red Cross) - Get assistance when manually lifting awkwardly-sized items or those items over 60 pounds.

- Minor cuts and - Workers shall wear appropriate field attire (i.e., no tank tops, shorts, open-toe shoes, jewelry).
bruises - Tools not functioningproperly shall be removed from service immediately and tagged for repair.

- Workers shall wear cotton or leather work gloves when handling equipment.
- Have at least two NWT persons on site trained in First Aid/CPR.
- All crew personnel on site shall use the buddy system(working in pairs or teams).

- Chemical contact - Material Safety Data Sheets (MSDSs) shall be obtained for chemicals brought on site.
- MSDSs shall be reviewed with project personnel before using the chemical material.

NWTkHASPLAlarnedakmedkrev2



MaterialsHandling Potential Hazards ] Control Measures
Equipment to be Used: - Back injury - Size up thejob. Use mechanical equipment to lift and move items, when necessary. Lift withyour legs,
- Flammable storage containers/cabinets not your back.
- Drumdolly - Do not lift awkwardly sized items and those items over 60 pounds.
- Forklift - Get assistance when necessary.

- If a worker loses control of item, STAND CLEAR and DO NOT try to prevent its fall.
Inspection Requirements: - Assure path is clear while transporting items manually (housekeeping).
- Daily - Pinch points - Keep hands and feet clear of moving/suspendedmaterials and equipment.

- Wear steel toe/shank safetyshoes/boots.
Training Requirements: - Drum - Use a drum dolly or forklift to movedrums.
- HazWOPER Spillage/Puncture - Label all drums as to their contents.
- Safe lifting practices - Do not move bulging or leaking drums.

- Slip, trip, or fall - Assure path is clear while transporting items manually (housekeeping).
- Do not stand on drums, boxes, or bags of stored materials.
- Get assistance when necessary.
- Use mechanical equipment to lift and move items when necessary.

- Cuts, bruises - Use cotton or leather work gloves for materials handling.

- Splashes - Wear eye protection as needed (i.e., safety glasses/goggles, and face shield)
- Chemical burns - Wear appropriate protective clothingand chemical resistant gloves as specified.

NW'lM-tASPkAlamedakmedkrev2



Motor Vehicle Operations/Traffic PotentialHazards [ Control Measures
Equipment to be Used: - Vehicle accidents - Place physical (i.e., barricades, fencing) around work areas regularly occupied by pedestrians.
- Passenger vehicles - Personal injury - If working adjacent to roadways, have workers wear fluorescent orange vests.
- Traffic cones - Use warning signs or lightsto alert oncoming traffic.
- Orange vests - Assign flag person(s) if necessary todirect local traffic.
- Barricades - Set up temporary parking locationsoutside the immediate work area.
- Flag person(s) - Motor vehicle operators shall obey all posted traffic signs, signals, and speed limits.

- Wear seat belts when vehiclesare in motion.

Inspection Requirements: - Contractor employees are not authorized to operate NWT motor vehicles without authorization form the
- Continuous Project Manager.
- Annual check of employee motor - Passenger vehiclesand light trucks yield to heavy equipment.

vehicle records

- Monthly Vehicle Inspection

Training Requirements:
Driver's license

NW'IM-IASPL_lameda_aed_ev 2



Construction/HeavyEquipment I Potential Hazards Control Measures

Equipment to be Used: (Check all that - Personal injury - Only authorized personnel who arequalified and trained shall operate heavy equipment.
apply) - Property damage - Moving heavy equipment must haveproperly functioning back-up alarms.

[] Forklift - Equipment damage - Spotters on the ground will assist operators in manipulatingvehicles and equipment into tight or
[] Crane confined spaces.
[] Drill rig - Operators shall maintain a constant awareness of personnel and equipment in the work areas.
[] Front-end loader - Machinery or equipment shall not run unattended unless secured by the operator. No equipment shall
[] Backhoe be left running beyond a shift's end.
[] Trackhoe - Blade, bucket, etc. will be fully lowered or blocked when not in use or being repaired.
[] Grader - Rollover protection shall be used when conditions call for such use.
[] Dozer - No overhead work shall be performed when, as a result of that work, the possibility of a falling object
[] Compactor striking any person exists.
[] Excavator - When any machinery or equipment is found to be unsafe as a deficiency is noted, the equipment
[] Other: shall immediately be taken out of service and its use prohibited until unsafe conditions have been corrected.

- Machinery or equipment shall not be operated in a manner that will endanger persons or property nor
Inspection Requirements: shall the safe operating speeds or loads be exceeded.
- Daily by operator - Getting off or on any equipment while it is in motion is prohibited.
- Check brakes and all required safety - Seats should be provided for each occupant of the equipment.

devices - Safety belts shall be used by the operator while equipment is in use.
- Monthly maintenance - Equipment operated on the highway shall be equipped with headlights, taillights, brake lights,

back-up lights, and turn signals visible from the front and rear.
Training Requirements: - All mobile equipment and the areas in which they are operated shallbe adequately illuminated.
- Qualified equipment operators - Mechanized equipment shall be shut down prior to and during fueling operations.
- Drill Rig Safety - Whenever equipment is parked, the parking brake shall be set.

- The rated capacity on lift trucks and cranes shall be posted on the vehicle so as to be clearly visible.
- The load capacity ratings shall not be exceeded at any time.
- No guard, safety appliance, or device shall be tampered with.
- Heavy equipment operators shall inform their Supervisor(s) of any prescribed medication that they

are taking that would impair their judgment.
- When conditions are such that lightning is occurring, all equipment operations shall cease. Operations

shall not start up again for 30 minutes after last occurrence.
- Personnel are not allowed to work off of machinery or to use them as ladders.
- Never walk or work directly inback of or to the side of heavy equipment without the operator's knowledge.

NW'I_IAS F'kAlameda_nedkrev2



Concrete/Asphalt Sawin_and Removal Potential Hazards Control Measures
Equipment to be Used: - Projectiles - Use of protective headgear, eye and face, and foot protection will be mandatory.
- Walk behind saw cutter - Work area will be swept to removeloose debris that can be caught by blade.
- Barricades/barriers - Only experience personnel will be allowed to operate the cutter.

- All cutting shall be performed using wet cutting methods.
Inspection Requirements: - Cuts shall be made in 4 inch increments to avoid overloading the or binding the blade.
- Daily prior to start-up - The equipment operator will position his body behind the bulk of the machine during cutting operations.

- All personnel not invloved in the operation will be kept a minimum of 100feet from the cutter.
Training Requirements: - Slip, trip, fall - All work shall be performed from a stable ground position.
- Experienced Operator - All cutting liquids will be swept/squeegeedon a regular basis to prevent pooling in the work area.

- General physical hazards awareness - Underground - Identify work area to be cleared.
interference - Look at underground drawings/trenching.

- Receive approval for cutting or relocate activities.
- Complete the Underground/OverheadUtilities Checklist.

- Noise - Refer to AHA specific to noise hazards.
- Rotating blades - Operator will always be at the controls when the unit is running.

- Maintenance may only be performed when the equipment is shut off.
- Operator will not wear loose or baggy clothing or jewelry that could be caught in the machine.
- The blades should be allowed to cool prior to performin_ any maintenance.

NW'I'M'IASPkAlamedakmed_ev2



Excavation/Trenching Potential Hazards [ Control Measures
Equipment to be Used: - Cave-Ins - Entry into any excavation shall be allowed only after consultation with the HS Manager. Regulatory
- Backhoe/excavator notice shall be given prior to excavationentry > 5 feet deep.
- Barricades/barriers - Excavations >5 feet deep shall notbe entered unless sloped, stepped, or shored.

- Design of any support system shallbe reviewed and approved by a professional engineer.
Inspection Requirements: - A competent person will be present in the field and shall perform/document daily inspections on all
- Daily prior to start-up excavations > 4 feet deep.
- Prior to each entry throughout - Nonessential equipment will be staged at least 6 feet outside the immediate work area.

excavation activities - Material used for piling, bracing, shoring, and under-pinning shall be in good serviceable condition.
- Foundations adjacent to where the excavation is to be made below foundation depth shall be supported by

Training Requirements: shoring, bracing, or underpinning.
- Excavation Safety Training - Slip, trip, fall - All work shall be performed from a stable ground position.
- NWT Policy Excavation and Trenching - For entry into excavations 4 feet or greater, a means of entry/egress shall be provided every lateral 25 feet.

- Spoil material shallbe placed at least2 feet from the edge of the excavation to avoid load strain on the
sidewalls.

- The excavation shall be guarded onall sides, if traffic (pedestrian/vehicle) may be in area.
- Excavations shall be backfilled as soon as practical after work is completed and all associated equipment

removed.

- Ladders placed into excavation shallextend 3 feet above the top of the excavation.
- Excavation/trench shall be secured properly and clearly visible to prevent unauthorized personnel from

enterin_ durin_ non-workin_ hours.
I- Underground - Identify work area to be cleared.

utilities - Look at underground drawings/trenching.
- Receive approval for excavation or relocate activities.
- Complete the Underground/OverheadUtilities Checklist.

- Hazardous - Excavations > 4 feet which have potential for hazardous atmospheres, and personnel may enter, shall
Atmospheres have air monitorin8 performed to determinepotential risk.

NWTkHASPkAlameda_ned_ev2



IDrillin_/Crane Operations I Potential Hazards I Control Measures
Equipment to be Used: - Personnel injury - Use qualified and trained crane operators.
- Crane - Property damage - Ground personnel shall not be allowed to work under suspended loads.
- Drill Rig - Equipment damage - The operator shall not exceed the loadcapacity rating for the crane.

The load capacity shall be posted and clearly visible on the crane.
Inspection Requirements: - The crane jacks must be placed on firm ground before picking up a load.
- Daily inspection by the operator - Loads shallbe lifted to the minimumheightnecessary to accomplish the task.

- Check brakes and all required safety - The load shall be well secured and balanced in the sling or hook before being lifted more than a few feet.
devices - Crane operators shall inform their Supervisor(s) of any prescribed medication that they are taking that

- Load capacity rating of crane would impair their judgment.
- Monthly Equipment Inspection - Personnel shall notbe lifted with cranes unless designed specifically for that purpose.

- Drill rigs shall have a minimum20 feet clearance from underground utilities.
Training Requirements: - The hoist rope or cable shall not be wrapped around the load.
_- Qualified crane operator(s) - Cranes, derricks, drill rigs, booms or similar equipment shall have a minimum20 feet clearance from
- NWT Mobile Crane Inspection overhead electrical power lines.

- Loads shall never be carried over personnel.
- The rated capacity on lift trucks and cranes shall be posted on the vehicle so as to be clearly visible.
- The load capacity ratings shall not be exceeded at any time.
- Drill rig shall only be moved with the derrick lowered.
- The operator and NWT Representativeshall pre-inspect/assess for safe access to the given worksite.
- The operator and crew shall wear required PPE at all time's when drill rig/crane is in operation and for

in exclusion zone.

- The operator shall operate/maintaindrill rig systems (ie. lifting lines, drilling tools, air, downhole or
casing hammer, mudetc...) in a safemanner.

- Maintain good housekeeping in rig vicinity to prevent slip, trip, fall hazards.
Be aware of possible thunderstorm activity, shut down and disperse from rig/mastarea if thunderstorm
in near vicinity.
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Pressure Washin_ Operations I Potential Hazards [ Control Measures
Equipment to be Used: - Out of control - Requirements of NWT H&S Procedure 23 - High Pressure Washer shall be strictly enforced.
- Hot/Cold Water Pressure Washer wand - No taping or blocking of wand control for any reason.
Wand and Tips - Work area will be barricaded and shielded in such a way as to prevent over spray.

- Slip, trip, fall - All work shall be performed from a stable ground position.
Inspection Requirements: - Crew will use skid resistant boots at all times
- Daily prior to start-up - All standing water shall be removeda frequent intervals.
- Weekly by H&S - Work areas shall be secured properly and barricades clearly visible to prevent unauthorized personnel from

enterin_ durin_ operations.
Training Requirements: - Injection hazards - Use of foot/leg guards is mandatory
- NWT Policy High Pressure Washer - Wand shall have a positive cutoff lock on handle to prevent accidental activation.

- Head, face, eye, and hand protection required per procedure and SHASP PPE requirements.
- Use of fan type tips is preferred touse of shotgun tips.

- Noise - Use of hearing protection for all membersof cleaning crew is required
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Noise Potential Hazards I Control Measures
IEquipmentto be Used: - Temporary - Review elements of Hearing ConservationProgram.
!- Ear plugs threshold shift. - Employees shall be informed of high noise areas where hearing protection is required and these areas
- Ear muffs - Permanent marked.

- Ear canal caps threshold shift. - Provide annual audiograms for employees.
- Conduct noise surveys on activities inquestion.

Inspection Requirements: - Provide hearing protection on site.
- Start-up - Require use of hearing protection when noise levels are at exceed 85 dBA.

- Exposure to impulse or impact noise should not exceed 140 dBA peak sound level.
Training Requirements: - Use engineering controls (i.e., guards, mufflers, distance) to reduce worker exposure.
- Use of sound level meter

- Annual hearing conservation
- NWT Policy Hearing

Conservation
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Heat Stress [ Potential Hazards [ Control Measures
Equipment to be Used: - Heat rash - Keep the skin clean and dry.
- Cooling vests - Change perspiration-soaked clothing, as necessary.
- Core control suits - Bathe at end of work shift or day.

Oral thermometers - Apply powder to affected areas.
Watch - Wear clean/dry undergarments.

- Heat cramps - Drink plenty of cool fluidseven when not thirsty.
Inspection Requirements: - Provide cool fluids for work crews.

At each break - Move victim to shaded, cool area.

- Inform Supervisor of cramps even ifoccurring off the job.
Training Requirements: - Heat exhaustion - Physiological worker monitoring as needed (i.e., heart rate, oral temperature).
- Heat stress Prevention, Symptoms, - Set up work/rest periods.

Treatment - Use the buddy system.
- NWT Policy Working in Hot - Allow workers time to acclimate.

Environments - Have ice packs available for use on breaks.
- Heat stroke - Evaluate possibility of night work.

- Performphysiological monitoring on workers during breaks.
- Wear body cooling devices.
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Cold Stress I Potential Hazards I Control Measures
Equipment to be Used: - Frost nip - Wear insulating clothing when temperatures drop below 40EF.
- Insulated clothing - Frostbite - Drink warm beverages on breaks. Refrain from drinking caffeinated beverages.

- Hypothermia - Remove wet clothing promptly.
Inspection Requirements: - Take breaks inwarm areas.
!- On each break - Reduce work periods as necessary.

- Layer work clothing.
Training Requirements:
- Cold stress Prevention, Symptoms,

Treatment

- NWT Policy Cold Stress

NWTkHASPkAlameda_aned_ev2



Confined Space Entry Potential Hazards ] Control Measures
Equipment to be Used: - Chemical exposure - Use PPE and respiratory equipment.
- Portable lighting (Intrinsically Safe) - Conduct air monitoring prior to andduring confined space activities.
- Air monitoring instruments Establish action levels based on anticipatedhazards.
- Extrication device (tripod/winch, etc.)
- Body harness/lanyard/lifeline
- Air horn, Radios
- Stokes basket

Inspection Requirements:
- Prior to entry Poor ventilation - Use a blower or negative air machine to circulate or introduce air into confined space.
- Continuousthroughout activities - Asphyxiation - Work only in areas that contain 20-23.5% oxygen (regardless of level of protection).
- Each shift - Worker down - Use the buddy system.
- Entry permit, PRCS - Have two standby personnel.

- Set up extrication means prior to start of activities.
Training Requirements: - Set up means of communication among confined space entry team.
- Confined Space (entrant, attendant, - Assigned rescue personnel must haverescue training.

supervisor) - All moving parts and machinery inconfined space will be lockout/tagout or isolated.
- FA/CPR (American Red Cross) - Rescue personnel shall only attempta rescue in SCBAs.
- Bloodborne Pathogen, as needed - Explosion - Use explosion proof lighting/equipment inpotentially flammable atmospheres.
- NWT Policy Confined Spaces - Do not work in confined space where LEL is 10 percent or greater.
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Underground/Overhead Utilities ] Potential Hazards Control Measures
Equipment to be Used: - Electrocution - Before beginning intrusiveactivities, the Project Manager shall ensure that underground utilities (i.e.,
- Magnetometer (as needed) - Explosion electrical, phone, gas, water lines) are located.
- Nonconducting probe - Review blueprints and as-built drawings of facility layout.
- Hand shovels - Field work shall maintain a 20 feet clearance wheneverpossible.

- When underground utilities are exposed, they shall be protected to avoid damage.
Inspection Requirements: - All uncovered lines shall be identified before work proceeds.
- Utilities inspection - Personnel on the ground will assist in probing the soils to find the exact location of the lines and will

Excavation Permit (as needed) use hand shovels to carefully remove the soil adjacent to the lines.
- Underground/overhead utility checklist - Identify work area to be cleared.

- Look at underground drawings.
Training Requirements: - Contact owner of work area.
- Use of magnetometer (as needed) - Receive approval for excavation/trenchingor relocate activities

- Complete the Underground/OverheadUtilities Checklist.
- Use surface geophysicalmethods to locate underground lines if blueprints or as-builtdrawings are

deemed insufficient to accurately,locate under_round lines.
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HazardousEnergy and Hazardous I Potential Hazards I Control Measures
Material Sources I I
Equipment to be Used: Electrocution - Maintain a minimumdistance of 20 feet between electrical lines and any part of equipment.
- Ground Fault Circuit Interrupter - Electrical burns - Portable electrical tools and equipment will be double-insulted.

(GFCI) - Fire - Portable fire extinguishers rated 10A:20BCwill be kept on site.
- Double-insulated tools - Workers will not handle electrical equipment or wires if their hands are wet or they are standing on wet
- Generator surfaces.

Electrical cords shall be pulled from the outletby the plug, not the electrical cord.
Inspection Requirements: Identify the location of underground/overhead electrical lines in the work area, as appropriate.
- Prior to start-up Power tools shall be tagged and removed from service when not functioning properly.

- Lockout/tagoutprocedures shall be implementedwhen employees need to perform repair or maintenance on
Training Requirements: electrical equipment where the unexpected energization, or start-up of stored energy could cause injury.
- Electrical safety awareness - Worn or frayed extension cords shall be replaced.
- NWT Policy Use of Portable Electrical - All electrical wiring and equipment shall be a type listed by Underwriters Laboratories or another

Equipment recognized listing agent for the specific application.
- NWT Policy Hot Work - Before work begins, the Project Manager shall ensure by inquiry, observation, or instruments that any part

of an electric power circuit will notbring any person, tool, or machine into contact with it.

- Extensioncords shall not be fastened with staples, hung from nails, or suspended by bare wire.
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[Welding, Cutting and Other Hot Work PotentialHazards ControlMeasures
Equipmentto be Used: - Welding flash - Cutting, welding, or other operations that produce excessive heat, open sparks, or flames shall not be
- Welder - Welding burns permitted within 50 feet of a potential liquid fuel source.
- Cutter - Fire - One 10A:20BC multipurposedry chemical fire extinguisher shall be readily available in the hot works area.
- Gas cylinders (acetylene and oxygen) - Complete a Hot Work Permit prior to initiation of hot works.

- The area shall be monitored witha combustible gas meter to ensure <10% LEL. Work will notbe
Inspection Requirements: permitted in atmospheres >10% LEL.
- Prior to each use check equipment - The worker shall be protected from sparks or flame by wearing leather guards (Tyvek is not protective

against heat sources).
Training Requirements: - Welders shall wear welding gogglesor hood.
- Qualifiedwelder - Complete a Hot Work Permit for each shift and when conditions change.
- Hot Work Permit - Compressed gas cylinders shall be secure inan upright position.
- NWT Policy Hot Work - Gas regulators shall be in proper working order.

- Cylinders shall be marked or stenciled to identify the type of gas in the cylinder.
- Oil and oily rags shall be kept away from oxygen equipment.
- Cylinder valves shall be closed when work is finished and when cylinders are empty or moved.
- Objects to be welded, cut, or heated shall be moved to a safe location when possible.
- Remove all potential fire hazards in the vicinity.
- Review possibility of chemical coating on item(s) to be welded, cut, or heated; provide appropriate

respirators protection, if needed, to operator.
- Acetylene regulators shall not be adjusted to permit a discharge >15 psig.
- Fuel/oxygencombination used for cutting, welding, or heating shall have reverse-flow check valves

between torch and regulator.
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Poisonous Plants I Potential Hazards Control Measures
Equipment to be Used: - Dermatitis - Post areas that have been identified withpoisonous plants.
- Topical ointment - Allergic Reaction - Avoid contact with these plants to the extent possible.

_- Clothing for barrier - Wear clothing or coveralls with long sleeves.
- Promptly wash clothing that has contacted poisonous plants.

Inspection Requirements: - Wash affected areas immediatelywithsoap and water.
- Daily - Apply ointment to affected areas.

- Inform HS and Project Manager ifhypersensitivity allergic reactions to a certain plant is known.
Training Requirements:
- Identificationof poisonous plants
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Poisonous Snakes and Animals [ Potential Hazards [ Control Measures
Equipment to be Used: - Rabies - Keep work areas clear of vegetation and small brush.
- 9-1-1 - Bites - Avoid placing hands or feet into obscure areas (i.e., beneath rocks, well pads, brush piles).

- Allergic Reaction - Wear rubber or PVC boots into vegetated areas where poisonous snakes or animals inhabit.
Inspection Requirements: - Use the buddy system.
- Daily - Postpone work in areas where poisonous snakes or animals are nested.
- Prior to entry - Inspect protected areas before entering.
- During work activities - InformHS and Project Manager if allergic to bites, and carry emergency kit as required.

Training Requirements:
- Identificationof poisonous

snakes/animals.
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Insect Hazards [ Potential Hazards [ Control Measures
Equipment to be Used: - Ticks - Wear light colored clothing (can see ticks better).

Insect repellant - Mow vegetated and small brush areas.
- Wear insect repellant.

Inspection Requirements: - Wear long sleeves and long pants.
- Daily - Visuallycheck oneself promptly and frequently after exiting the work area.
- Prior to entry - Bees, wasps, ants - Identify infested areas to the Site Supervisor.
- During work activities - Workers who are allergic or capable of allergic reactions to bee, wasp, or ant stings or bites shall notify

their Supervisor(s).
Training Requirements: - Evaluate need for sensitive workers to have prescribed antibiotic or medicine to combat onset of symptoms.
- General awareness
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Radiolo_ical Hazards ] Potential Hazards ] Control Measures
Equipment to be Used: - Radiation exposure. - Operators of moisture/density gaugesmust be authorized by the Radiation Safety Officer.
- Moisture/Density Gauge - Accidental release - Operators will wear their assigned radiation dosimeter while working with, carrying, and/or transporting a
- Radiation Dosimeter gauge.

- Loss of radiation - ALARA (as low as reasonably achievable)principle to govern use of gauges.
Inspection Requirements: - Operators are to maintain maximumallowable distance at all times.
- General work areas. - Unauthorized users will maintain a distance of 5 feet when gauge is outside of its case.

- Maintain visual contact withgauge while in the field to prevent equipment from running over it.
Training Requirements: - Gauge is to be secured and locked at all times while not in the field.
- Moisture/Density Gauge user course.
- HazComm: Radiation
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Extended Work Shifts/Multiple Crews ] Potential Hazards Control Measures
Equipment to be Used: - Fatigue - No employee or contractor is authorized to work when they are overly fatigued.
- Multiple Crews - Reduced - If driving a motor vehicle is part of their assignment, then workers will not work more than 14hours
- Portable lights productivity, in a 24 hour period.

- Increased incident - Heavy equipment will not be operated by one individual for more than 10hours in any 24 hour period
Inspection Requirements: potential, without a minimumof 8 hours off duty.

Employee fatigue - Increased hazard - Employees experiencing negativeeffects of extended work shifts shall be instructed to rest off duty for a
- Availability of work space exposure potential, sufficient timeperiod to eliminatethe negative effects.

- Inattention due to - Operators which may extend shifts beyond 10hours per day, six days a week or which will have multiple
Training Requirements: familiarity/relaxing shifts operating shall be reviewed by the Site HS Officer.
- General safety awareness of precautions.
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Adverse Weather Potential Hazards I Control Measures

Equipment to be Used: - Lightening Strikes - Whenever possible, halt activities and take cover.
Radios - If outdoors, stay low to the ground, but limit the body surface area that is in contact with the ground (i.e.,
Shelter kneeling on one knee is better than layingon the ground).

- Seek shelter ina building if possible.
Inspection Requirements: - Stay away from windows

Throughout work activities - If available, crouch under a group of trees instead of one single tree.
- Keep 6 feet away from tree trunk if seeking shelter beneath tree(s).

Training Requirements: - If in a group, keep 6 feet of distancebetween people.

General awareness - Suspend drill rig/crane operations if thunderstorm/lightning is in immediate vicinity.
- FA/CPR (American Red Cross) - Thunderstorms - Listen to the radio or TV announcementsfor pending weather information.

- Tornadoes - Cease field activities during thunderstormor tornado warnings, as directed by the Project Manager.
- Seek shelter. Do not try to outrun a tornado.
- Do not stand near windows or door glass.

- Earthquakes - Seek immediate shelter (e.g., doorjambs, desks, etc).
- Do not stand near windows or door glass.
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Sanitation and Housekeepin_ [ Potential Hazards [ Control Measures
Equipment to be Used: - Slip, trip, fall - Personnel will clean-up the work sitedaily and dispose of trash.

Trash containers - Refusecontainers or bins will be readilyavailable on site.
- Hand tools - Provide adequate storage for tools and equipment.

- Provide adequate lighting in all workareas.
Inspection Requirements: - Provide adequate ventilation in all work areas.
- Daily - Work areas and floors shall be kept clear of debris.

- Materials shall not be stacked higher than 6 feet.
Training Requirements: - Provide stools, ladder where workersneed to access elevated storage areas.

General awareness - Protruding nails in scrap boards, planks, and lumber shall be removed, hammered in, or bent over flush
with the wood.

- Weeds and grass shall be kept down.
- Flammable materials shall be placed in approved flammable storage containers.
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Illumination Potential Hazards Control Measures

Equipment to be Used: Eye strain/fatigue. - Minimum of 5 foot-candles required.
- Portable lights/light towers Increased injury/

incident potential
Inspection Requirements: due to lowered
- General HazComm visual acuity.

Training Requirements:
- General safety awareness
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1.0 PROJECT ORGANIZATION

PhaseI1[Pro]eclOrganL,adonChad-FieldOperal_ns

1.1 QA Position Description
Tetratech, Incof San Franciscowill performas the primaryQualityAssurance(QA) Contractor
fortiffsproject. Tgtratechhas been contractedto performthis functionas partof the Navy's
InstallationRestoration(IR) Program.All QA requirementsandDataQualityObjectives
(DQO's) are tobe establishedby Tetratechandapprovedby the IR ProjectManager.
Developmentof the DQO's and the associatedQA proceduresarc outsidethe presentScope of
Work of the New WorldTechnologycontract.
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2.0 PROJECT DESCRIPTION

This project involves the removal of 1,000linear feet of sewer line located at two locations on
the site formerly known and operated as the Naval Air Station, Alameda, in Alameda, California.
(Refer to the Drawings and Contract Documents for exact locations and quantities of materials
expected to be removed during this contract.)

800 linear feet of the pipeline is located in Building 400 and 200 linear feet of the pipeline is
located in Building 5. The pipelines are of various sizes with the majority measuring 24-inches
(ID), the maximum and minimum sizes are 6-inches (ID) and 48-inches (ID), respectively. The
pipeline to be removed begins within the interior of the structures and will be removed and
replaced out to the first terminator (manhole) on the exterior of the buildings. Additional lines,
not physically connected to the sewer line, run parallel to the pipeline to be replaced and consist
of gas service, water and additional sewer/storm drains. Work shall include the blinding and
removal of various piping at the terminal point, complete removal and cleaning of the subject
pipeline prior to disposal, and the removal and disposal of incidental contaminated soils or
ground waters encountered during the removal operations.

Finally, all areas disturbed during the removal portion of the contract shall be restored to their
former condition prior to demobilization from the project site.
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3.0 CONTRACTUAL SCOPE OF WORK (SOW)

To providefor the remediationof radioactivedrainsat AlamedaPoint(formerly NavalAir
StationAlameda,Alameda,CA.) The contractorshall remove the contaminateddrains andany
associatedsurroundingsoils or materialsfrom Building400 and Building 5. The contractorshall
packageand transportradioactivelycontaminatedmaterialsto Envirocareof Utah, Inc.
Following removal of the contaminateddrains,the contractorshall survey the surroundingsoil
or materialto ensure it meets the radioactivematerialcontaminationlimits. The contractorshall
restorethe area,includingrestorationof the drainsystem,areas disturbedby remediation,and
disturbedconcreteor paved areas.

3.1 Details of SOW.
Remove contaminateddrainsfromBuilding400, includingsubterraneaninteriordrain lines,
down comers, and sanitary sewer, to manhole R112, north of Building400. NOTE:Navy
personnelwill removeexposedportions of contaminateddrainsin Building400.

Duringwork onthe sanitarysewer system,providea by-pass systemas necessaryto maintainthe
systemoperationalandrestorethe systemto operationalstatusfollowing remediation.

Remove contaminateddrainsfromBuilding5 includingsubterraneaninteriordrainlines. NOTE:
Navy personnelwill removeexposedportions of contaminateddrainsin Building400.

During work onthe stormdrainsystem,providea by-pass systemas necessary to maintainthe
system operational. Also, restore the removed portionsof the drainsystemto operationalstatus
following removalof the contaminateddrainsfrom Building5.

Duringall remediationeffort, sort andsegregatematerialsremovedto minimizethe waste
volume and disposalcosts.

Analyze wastematerialand completethe waste profileprocess fordisposal of radioactiveand
mixed waste atEnvirocareof Utah. The contractorshall determineif a more cost effective
locationfor disposal is availableandnotify IOCof the results.

Packageand shipcontaminatedmaterialto Envirocare of Utah for disposal in compliancewith
the guidelinesof "IndustrialOperationsCommand,AMSIO-DMW,StandardOperating
Procedure,ShippingProcedurefor UnwantedRadioactiveMaterial."

Performworkunderthis scope of work using the contractorsNuclearRegulatoryCommissionor
agreementstatelicense.

Collect and analyzesamples, treat,and disposeof groundwaterremovedfromexcavationsfor
this project.

Performwork following the planspreparedfor this projectduringPhase II.
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4.0 DATA QUALITY OBJECTIVES

4.1 Data Uses.
Previous investigationsat AlamedaPointhave identifiedsubsurfacecontaminationin the
vicinity of the sewer and storm water discharge system. Elevated concentrations of Radium 226
(Ra226) were noted. Although the integrity of the entire sewer and storm water system is not
known, based on the age of the system it can be assumed that during the removal process
additional areas of subsurface contamination will be discovered. The airfield is a restricted use
area therefore control of the effected area can be reasonable attained.

Data from the removal phase will be used to determine the vertical and lateral extent of Radium
226 contaminated soils. This information will be used to determine the extent of any subsurface
soil removal authorized for this project.

4.2 Data Types.
During the removalprocess,Radium226 contaminationis the primaryfocus. Datacollected will
be utilized to verify that all contaminated materials, to below the specified soil contamination
action level, have been removed. At the present, there is no reasons to believe that other
contaminants are present (i.e. pesticides, herbicides, etc.) NOTE: At the time that this plan is
being developed the action limits for Radium 226 have not been set by the contracting
agency in a accordance with the regulatory requirements.

4.3 Data Quality Factors.

Prioritized Data Uses: Soil "over-excavation"

Appropriate Analytical Levels: Field Screening: Level I
Analytical Laboratory: Level HI

Contaminants of Concern: Radium 226 (and daughters)

Levels of Concern: Radium 226: (To Be Determined)

Required Detection Limits: See Section 4.6 "Analytical Methods"

Critical Samples: Samples at outer boundary of the
excavations

4.4 Data Quality Needs.
To meet the requirementsof the Stateof CaliforniaWaterResourcesBoard, Californiaand
FederalEnvironmentalProtectionAgencies (Cal/FedEPA), Navy InstallationRestoration
Program,andotherStateandFederalagencies, sampleswill be takenbelow the invertof the
former sewer and storm watersystem, andat the outerboundariesof any excavations. See
Section 5.2 for a moredetaileddescription of sample locations.
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4.5 Review of PARCC Parameters.
Precision - Precision shall be evaluated through the collection and analysis of field and
laboratory duplicate samples. The relative percent difference for field and laboratory duplicates
shall be calculated and used as a measure of precision. Field duplicates shall be collected at a
frequency of 10% (1 duplicate sample for each 10 field samples taken) for each matrix being
sampled. All duplicates shall be labeled and identified is such a way as to blind the contract
laboratory to their true identity.

Accuracy - Accuracy shall be evaluated through the collection and analysis of matrix spike,
matrix spike duplicate samples, and laboratory control samples. Each shipment made to the
contract laboratory shall include sufficient materials to provide for the preparation of matrix
spike and matrix spike duplicate samples. Use of DI water or reagent grade sand for LCS
analysis shall be used to independently check for matrix effects.

Representativeness - A sampling frequency will be established that will insure that the
concentration of the contaminate of concern is accurately determined throughout the excavations
and within the waste stream. At no time will laboratory procedures effect the concentration of
the sample, either in concentrating the analyte or in diluting the analyte of concern.

Completeness - Completeness shall be defined as the percentage of Contract Laboratory
controlled QC parameters that are acceptable. Holding times shall not be exceeded for any
samples on this contract. Matrix effects shall not impact completeness checks provided the
interference is sufficiently documented. Qualitative completeness shall involve the analysis of
all events occurring during the sampling event, including, but not limited to, COC procedures,
cooler temperatures, custody seals, etc.

Quantitative analysis shall include contract laboratory QC checks of surrogate recovery, analysis
of duplicates for RFD %, matrix spike and matrix spike duplicate analysis for recovery and RFD,
initial and continuing calibrations of analytical equipment and analysis of contract laboratory
samples recovery, proper preservation and holding times. The minimum quantitative limit for
completeness is 90%. All the above parameters shall be analyzed for completeness and no single
parameter shall be allowed to exceed the 90% threshold.

Comparability - The use of standard soil sampling procedures and recognized field analytical
procedures should make the resulting data comparable with other data of the same type.
Laboratory results shall be reported on a standard tabular form indicating, but not limited to,
sample numbers, matrix types, analytes, minimum detection levels (MDL's), and individual
sample results.

All results, including QA/QC samples, shall be reported on the same type report as the results of
the sample analyses. Out of compliance reports for any analysis, including QA/QC analyses,
shall be stated on the report form as well as stated on a cover sheet accompanying each batch of
sample results. Corrective actions and possible root causes for the out of compliance report shall
also be included on the cover sheet accompanying the analysis report.
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4.6 Analytical Methods

Analyte Analytical Method

Ra226 (Radium 226) - Soil Matrix 901.1 (Gamma)

Ra226 (Radium 226) - Water Matrix 903.1 (Radon)

I _ I :1

Radiochemistry:

901.1 Gamma Scan Soil Per Methodology

903.1 Radon Emission Water Per Methodology
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5.0 FIELD ACTIVITIES

5.1 Equipment, Containers and Supplies.
All sampleswill be placedin the appropriatecontainerasdeterminedby a review of the
requirementsof 40 CFR Part 136Table II.

Methodology Container / Volume

EPA 901.1 - Soil Matrix Amber Glass Wide Mouth(250 ml) / 750 g

EPA 903.1 - Water Matrix Amber Glass Wide Mouth (250 ml) / 250 ml

All containers will be pre-cleaned to meet EPA Protocol A-3000 requirements. Samples will be
acquired using the appropriate methods as detailed in Section 5.4 "Sampling, Decontamination,
and Preservation Procedures".

5.2 Sample Locations.

.... I :

AREA S_LE LOCA_ONS AND AMOUNTS
Pipeline Excavation SOILS

Trench sidewalls, bottoms, Periodic use of handheld Model 3 with 44-9
_' and soil/water interface, probe (or equivalent) and handheld Model 9

(or equivalent). Performed by NWT.
Pipeline exterior/interior

Following the overexcavation of

Pipeline contents contaminated areas Radium 226 samples at
intervals established by the Tetratech DQO's.
To be performed by the Navy QA contractor.

Pipeline Excavation WATER

Soil/water interface. As required by incursion. To be performed by
the Navy QA contractor

Pipeline contents

All sample locations, when finalized, will be surveyed, using GPS equipment, and marked on
appropriate site maps for future location and cross-referencing. All samples will be analyzed
using the indicated (numbered) EPA Methods mentioned previously in Section 4.6 "Analytical
Methods"
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5.3 General Information and Definitions.
Some commonly used definitions are givenbelow.

a. SubcontractorLaboratory. The laboratoryperforming analysisof the field samples.
This maybe an A&E laboratory, a RemedialAction subcontractorlaboratoryor a
laboratory subcontractedby either.

b. QA and QC Samples. Samplesanalyzed for the purpose of assessing the quality of the
samplingeffort and of the analyticaldata. QA and QC samples include splits or
replicatesof field samples, rinsate blanks, trip blanks, and backgroundsamples.

c. QC Samples.Quality Control samplesare collected by the sampling teams for use by
the contract laboratory.The identityof these samples is held blind to the analystsand
laboratorypersonneluntil data is in deliverable form. The purpose of the sample is to
providesite specific field originatedchecks that the data generatedby the analytical lab
are of suitablequality. QC samplesrepresentapproximately 10%of the field samples.

d. QA Samples.Samples sent to a third party QA laboratoryby overnightdelivery and
analyzed to evaluatethe contract laboratoryperformance.QA sampleswill be acquired,
packaged,transported, and analyzedby a separate contractor. Quantities,locations, and
other specificof this sampling protocol are beyond the scope of the NWT contractand
are the responsibilityof the QA contractor,Tetratech of San Francisco.NWT shall
coordinatewith the designated QA contractorwhen it is determinedthat the excavations
require sampling.

e. Split Samples.Samples that are collected as a singlesample, homogenized,divided
into two or more equal parts, and placed into separatecontainers. The sample shallbe
split in the field prior to delivery to a laboratory. Ordinarily,two different laboratories
analyzesplit samples.

f. Replicate (duplicate.triplicate,etc.) Samples.Multiple grab samples, collected
separately,that equally represent a medium at a given time and location.

g. RinsateBlank. A sampleconsisting of reagent water collected from a final rinse of
samplingequipmentafter the decontaminationprocedure has been performed. The
purposeof rinsate blanks is to determine whether the samplingequipment is causing
cross contaminationof samples.

h. Trip Blank.Containersof organic-free reagentwater that arekept with the field
samplecontainers from the time they leave the laboratory until the time theyare
returned to the laboratory.The purpose of tripblanks is to determine whethersamples
arebeing contaminatedduring transitor sample collection.Trip blanks pertain only to
volatileorganic analyses;therefore,the containersmust contain no headspace. Only one
trip blank is needed for one day's sampling and shall satisfytrip blank requirements for
all matrices for that day if the volatile samplesare shipped in the same cooler.
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5.4 Sampling, Decontamination, and Preservation Procedures.

5.4.1 Soil Samples.
Soil samples for laboratory analysis will be collected using the following method;

After marking the location of the sample on the sample location map, a technician will hand
augur/slide hammer a core sample from the soil approximately 6 inches below the existing grade
of the site as required by the sampling plan. The technician will then don a fresh pair of vinyl
sample gloves, (new gloves will be donned for each sample taken), and using appropriate hand
tools remove 1/4" to 1/2" of soil from the top of the auger/slide hammer to prevent the
introduction of slough into the sample stream.

The soil core will then be removed from the auger/slide hammer while still in the brass tube.

Using hand tools, the soil will be transferred into the sample container (250-ml Amber Wide
Mouth Jar.)

The container will be capped, sealed with a custody seal and placed into a shipping cooler.

Depth, number, time, sampler, description, and any other pertinent data will then be entered into
the Sample Log and the Sample Label.

Samples will be shipped to the laboratory using Federal Express to insure prompt delivery and
compliance with the holding time requirements for the samples to be analyzed.

5.4.2 Water Samples.
Water samples will be collected using the following method;

All water sampling procedures are based on the recommended procedures published in SW-846.

Using a stainless steel bacon bomb, water samples will be removed from the excavation. Due to
the active hydrology at the site, and the possibility of rain during the sampling event the exact
depth at which the water sample will be removed cannot be determined, however all samples will
be taken at 1foot below the upper boundary of the water recharging the excavation. The water
will be immediately transferred to the properly prepared sample containers (250-ml Amber Wide
Mouth Jar.)

The containers will be capped with Teflon coated lids, labeled, sealed, and placed into shipping
coolers.

Depth, number, time, sampler, description, and any other pertinent data will then be entered into
the Sample Log and the Sample Label.

Samples will be shipped to the laboratory using Federal Express to insure prompt delivery and
compliance with the holding time requirements for the samples to be analyzed.
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At the end of each shift a chain of custody form will be filled out for every sample generated.

_€ Samples will be shipped to the laboratory using Federal Express to insure prompt delivery and
compliance with the holding time requirements for the samples to be analyzed.

5.4.3 Equipment Decontamination.
All soil and water samplingequipment and containerswill be decontaminatedprior to use, using the
followingprocedure.

The sampling equipment decontamination procedure will consist of the following steps,
subsequent to each sampling event:

1) Detergent wash (with brush) in LOC (Liquid Organic Cleaner).
2) Distilled water rinse.
3) Final rinse and air dry with distilled water.
4) Every 15 samples a rinsate blank will be generated using an additional rinse of DI.

All sampling gloves and rinse waters will be collected and stored in lined DOT approved 55
gallon 1A2 steel drums, supplied by the contractor. Storage, analysis, and disposal of the
materials generated during the sampling activities will be per the specifications and the waste
acceptance criteria of Envirocare of Utah.

Additionally, the samplingslide-hammerwill be triple rinsed at the beginningof every workday to
reduce the possibilityof cross contaminationof samples.

5.4.4 Sample Preservation.
The samples will be placed in insulated coolers until they are delivered to the laboratory for
analysis. All Chain of Custody documents for any samples held in the cooler shall be stored
within the unit to preserve the integrity of the custody chain. Any preservatives required by SW-
846 will be introduced to the sample containers during their use in the field. All types of
chemical and/ormechanical preservation will be noted on the Chain of Custody that will
accompany each set of samples during transit to the laboratory.

5.5 Field Documentation.
Each samplerwill keep a fieldnotebook(boundwithpages numbered)to recordsample collection
procedures,dates,laboratoryidentification,samplecollectionlocation,and the nameof the sampler.

The logbook will be signed and dated by this personprior to initiation of fieldwork. This designated
person will executeall entries into the logbook, ff it is necessary to transfer the logbook to
alternativepersonnelduring the course of field workthe person relinquishingthe logbook will sign
and date the logbook at the time the logbook is transferredand the person receiving the logbook will
do likewise. Correctionsto erroneous data shallbe made by crossing a line through the entry and
enteringthe correct information. The correctionshallbe initialed and datedby the person making
the entry. Unusedportions of logbook pages will be crossed out, signed, and dated at the end of
each workday. Logbook entries must be dated, legible, in ink, and contain accurate documentation.
Language used shall be objective,factual, and free of personal opinions. Hypotheses for observed
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phenomena may be recorded, however, they must be clearly indicated as such and only relate to the
subject observation.
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6.0 SAMPLE CHAIN OF CUSTODY, PACKING AND
TRANSPORT

All sample labeling, packing, transportation and chain of custody procedures shall follow the
USACE Document, Chemical Data Quality Management/'or Hazardous, Toxic, Radioactive
Waste Remedial Activities (ER 1110-1-263, 1 April 1996).

6.1 Chain of Custody Record.
See attached example. It is important to note that only one site maybe listedper form even if the
sites have the sameproject number. Top original goes with the samples;a copy should be saved for
the sampler'sfiles.

6.2 Procedures for a Chain of Custody (COC) Form.
This procedurewill familiarizethe readerwith the different sections and requirementsof a
completed Chain of Custody (COC) form as is necessary for the proper tracking and acceptance
of hazardous / radioactive samples by EPA certified laboratories and disposal facilities across the
United States.

This procedure is not a primer on basic sampling procedures and a certain amount of knowledge
concerning sample preparation and procedures is assumed. Wherever possible examples and
sample forms will be used in this procedure to demonstrate the correct methodology for
completing the required documentation associated with sample submission.

Overview

Refer to Illustration#1 the " Chain of Custody / Analysis Record " form following this page.

Section A relates all of the pertinent project information as well as the point of contact and the
destination for any correspondence.

Section B is used to list each sample container, and the specific information concerning each
sample as well as any analysis required.

Section C is used to denote any hazardous/radioactive hazards associated with the samples in
addition to certain basic physical features used for preliminary analysis/treatment suitability
comparisons.

Section D is the Custody Tracking record and is used to establish the responsible party for the
samples at any time during the evolution of generation, transport, analysis, and disposal.
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New World Technology Chain of Custody Page__ of __

Project Name :

Project # : Analysis Required P.O.# :
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UI,-V I lull I'l

Notes:

Remarks

SECTIONB

Turnaround Time Requested: (pleasecircle): Normal Rush Results To: SECTION"u
(RushTATissubjecttoClientapprovalandLaboratorysurcharge) Address:

Report Results By: (Date, SECTIONC Telephone: IFax:Rush results requested by: (pleasecircle,: Phone Fax Type: (pleasecircle) Haz Rad Mixed Unknown Disposal By: (pleasecircle) Lab Client Contractor

White Copy- (Original) Retainwith Samples YellowCopy - Customer PinkCopy - Retain for ProjectFiles



Procedure

Section A:

1. Completely fill in all areas with the required information. Any area that does not apply, i.e.
the project has no dedicated fax line, should be noted with " N/A".

2. Standard practice is for the Project Manager to remain the point of contact (POC) through out
the duration of the project. However, if the project personnel includes a Project Chemist or
Project Health Physicist then this person should be the POC. Additionally the Project Manager
may, at his/her discretion choose to assign another member of the project team and/or a non-
project related person as the POC depending on the circumstances relating to the specific project.
At no time is an employee or representative from a firm other than NWT to be designated as the
POC. All attempts should be made to keep the POC the same person throughout the duration of
the project in an effort to limit the possibility of confusion between the laboratory/disposal
facility and the Project Manager.

3. While it is recommended that at leasta fax of the sample results be sent to the project site so
that timely action can be taken in response to the results, it is not recommended that the final
copies of the laboratory analyses be sent to the job site. The primary reason for this is to insure
the integrity of the result documents. Sending the reports to a fixed office allows adequate
copies to be made and archiving of the original documents pending the final reporting for the
project. Copies of the final analytical results, as a matter of procedure, will be immediately
forwarded to the job site upon their receipt and duplication.

4. In the upper left comer of Section A is a space for the "Document No.". This area is to be
used to CONSECUTIVELY number the COC's generated on a job site. A number is preprinted
in this space and should be used as a reference concerning all samples listed on the document.
All correspondence and questions concerning a sample listed on the particular COC should also
reference this number.

Section B:

1. This section is used to individually list each sample container and the analysis required.
Refer to illustration #2 for a sample of a partially completed COC form.

2. There is room for ten (10) samples on each form. Any unused lines should have a single line
marked through them, i.e. if only four (4) samples are shipped, then lines 5 through 10 should be
lined through, see Illustration #2.

3. EACH SAMPLE should be given its own line on the COC form. Some laboratory
procedures require more than one container of material for the same analysis, i.e. Volatile
Analysis in soil require three (3) VOA vials per analysis, the number of containers should be
listed in the "Notes" area of the COC form on the line dedicated to that sample. An example of
this can be seen on Line 4 of the sample COC in Illustration #2.
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4. "Sample ID" refers to the identification number assigned each sample by NWT field
personnel. These numbers are to be unique identifiers for each sample and shall be logged in the
project sample log maintained at the project site.

5. "Type" refers to the sample matrix. In other words the materials that comprise the sample.
Acceptable descriptions include, but are not limited to; soil, sand, gravel, tar, sludge, mud, water,
liquid, or gas. Unacceptable descriptions include; dirt, goo, black stuff, etc.

6. "Container" and "Volume" describe the type of container used to hold the sample. Container
types include, but are not limited to, glass, hdpe, plastic, VOA, and brass tube. The volume
indicated should be the nominal volume of the container prior to use, not the actual volume of
materials placed in the container. Container volumes should be annotated with the correct
volume designation, i.e. ml for milliliter, 1for liter, etc. Use of the containers recommended in
EPA SW-846 (Solid Waste Procedures Manual 846) is mandatory for all NWT operations
involving hazardous materials/wastes sampling.

7. NOTE: When sampling material, it is important to pick the appropriate size container
necessary, based upon the analytical requirements of the project and the detection
limitations imposed by the laboratory equipment. Prior consultation with the contract
laboratory and the NWT Corporate Heath and Safety Office will determine the containers
and volumes necessary to attain the project's analytical goals. Additionally when placing
sample materials into the specified container it is always recommended that the entire
container be filled, insuring that no voids are left when the container is sealed.

8. "Preservative" refers to either the physical or chemical materials necessary, as specified by
the laboratory and SW-846, to prepare the sample for analysis. Preservatives will either be
external treatments such as cooling to 4° Celsius or chemical treatments added to the sample
such as pH lowering using acids. Most in-container pre treatments are done by the container
supplier prior to shipment to the project site, however there may be occasions when the on site
personnel will be required to add the specified materials at the time of sampling.

9. "Analysis Req'd" is used to determine which tests will be conducted on a specific sample.
This is one of the most critical sections of the COC since it determines the fate of the sample
upon reaching the laboratory. Ambiguity or unclear instruction will cause delays in analysis that
would impact the success of the entire project and/or the safety of the crews working at the site.
Standard practice is to specify the analysis required using the EPA SW-846 test number i.e.
metals analysis is Method 6010. It is also acceptable to request analysis using the materials of
concern, specifically the chemicals of interest to the sampler, using the example above, it would
be sufficient to list the metals by their IUPAC designations, i.e. Pb is lead, Ba is barium, etc. It
is unacceptable to request analysis using vague or general categories of chemicals such as
solvents or fuels.

10. "Notes" is a section in which any information deemed vital is added concerning the listed
sample. If certain samples were requested to be analyzed on a rush basis it would be appropriate
to designate this request in the Notes area.
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11. "[Laboratory ID #]" is for the use of the contract laboratory to note the in house sample
number given to each NWT sample sent. This area should be left blank at the time of
submission to the laboratory.

Section C:

1. This section provides the laboratory/disposal facility with vital information concerning the
health and safety hazards associated with the samples listed. It also provides valuable physical
information necessary for the proper characterization and analysis of the materials.

2. While the information provided by this section is important, it is not always possible to
determine all of the values requested at the time of submittal. At a minimum the sections
pertaining to hazards and physical form should be filled in. If it is not possible to determine the
remaining information, a notation of "CBD- Cannot Be Determined" or simply "CBD" should
be inserted into the spaces.

3. "Sample TAT Req'd" indicates the turn around time (TAT or speed of analysis) requested for
the majority of the samples. As noted earlier if rush analysis is required for certain samples this
should be noted in the individual Notes area for each sample. Standard TAT's include 24 hour,
72 hour, 5 day, and 15day. Never indicate a turn around time as "standard" or "normal" since
this will vary between laboratories. Care should be taken when specifying TAT's since high
premiums are usually charged for accelerated analysis. Also certain tests require minimum times
for processing that may delay specific results, an example of this is a metals analysis for Pb
(lead), which requires a minimum 48 hours for digestion thereby precluding the possibility of a
24 hour turn around time. Consult with the NWT Project Manager and the contract laboratory to
determine the correct turn around times.

4. The section titled "SAMPLE CHARACTERISTICS" is used by the laboratory/disposal site
for the purposes of worker protection and sample characterization. At a minimum the hazard
classes and physical characteristics of the samples should be indicated. An effort should be
made when completing the COC forms to group the samples by similar physical characteristics
in an effort to simplify this portion of the documentation. Any radioactive data or hazardous
waste ID numbers should be noted in the Notes area of this section as a precautionary measure.

5. Determination of the other physical characteristics is not mandatory, however this
information will facilitate the analysis/disposal process and an effort should be made to complete
as much of this area as possible.

6. "Sp. Grav." refers to the specific gravity of the samples and should be indicated by ">1.0",
heavier than water, "=1.0", same as water, or "<1.0", lighter than water.

7. "Flash Pt." refers to the flash point of the materials to be sampled. The temperature of flash
ignition should be reported in either degrees Fahrenheit or Celsius.
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8. "Color" and "Odor" refer to the physical properties of the materials. Colors should be
reported as either a primary color or a mix of primaries, i.e. Black, Brown, Gray/Green, etc.
Odor should be reported as a qualitative amount such as "Slight", or "Heavy".

Section D:

1. The final section of the COC is the Custody Tracking portion. This section is used to show
the person(s) responsible for the samples from the point of origin through final analysis and
disposal.

2. After sampling operations are completed for the work shift, the designated responsible party,
commonly the POC mentioned previously, collects all samples and completes the required labels
and COC forms prior to shipment of the sample containers. This is the first person to sign the
COC in space number 1 "Relinquished By". When the samples are picked up for delivery to the
laboratory/disposal facility the courier will sign for the samples on Line number 1 "Received
By". Upon delivery of the samples to the appropriate destination the courier will then sign on
line number 2 "Relinquished By" and the laboratory/disposal facility will sign on line number 2
"Received By". An additional line is included if there is an intermediate transition between the
point of origin and the final destination.

Summary

The COC form is a three part, three color form. The pages are all the same, being made with
carbonless paper for the two bottom sheets. The distribution of copies is as follows:

WHITE (Top) - Included with samples as original signature document. This page must remain
with the samples until disposal.

YELLOW (Middle) - Sent to Corporate Office for inclusion in the main project files. This copy
is a backup in case the originals or job site copies are misplaced/destroyed.

PINK (Bottom) - Retained at the job site for referral should questions arise from the laboratory /
disposal facility. Also used as a cross reference when results are received.

Documentation of samples is the most important portion of any sampling effort. All writing
should be in block lettering and in waterproof blue or black ink. No cursive writing or pencil is
allowed. Errors should be lined out and initialed. Whenever possible typed reports should be
used. Finally, only experienced sample technicians or their supervisors should be responsible for
completing the forms associated with a sampling effort.
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6.3 Sample Documentation.
Each samplewill be marked with a date, time of collection, site name, samplerssignature,and
analytesof concern on a label that will notfloat/soak off - no maskingtape, please. Use only
indelibleink on all labels.Numberedsample labels should be used on all samples. Some projects
mayalso require the use of sampletags in addition to labels.

6.4 Sample Logging.
Eachsample or field measurementshall be logged into the appropriatelog books, (boundwith
consecutivelynumberedpages), maintainedat the site using waterproofink. All log entriesshall
occurat the timeof measurementor samplegeneration. Only the designatedsample technician
or his/her supervisor shall make orcorrectentries into the project log books. Copies of the log
books shall be madeweekly and forwardedto the contractor'scorporateoffices so thatbackups
of all datamay be archived in the event of loss or damage to the original logs.

6.5 Sample Numbering System.
A samplenumberingsystemhas been developedto identifyeach sampleremoved fromthe
projectsite. The systemprovides a trackingmechanismto allow retrieval and cross referencing
of samplinginformationand allow for anonymityof the samples at the contractlaboratory. A
listing of all sample numbers will be maintainedin a designatedfield Sample log book.

The numbering system to be used on the project will take the form:

S-O0001 -XX

The 'S' used before the dash denotes the matrix of the sample as soil, 'W' will be used to
designate water samples. The number is a consecutive, unique number assigned to each sample.
The final letters denote the area being sampled and a key of these two letter codes will appear as
the first page of the field Sample log book and will be summarized in the Closure Report.

6.6 Custody Seals.
Each sample container will be sealed with a tamper proof custody seal to insure the integrity of
the sample. The seal will be attached in such a way so that any attempt to open the container
will result in the breaking of the seal. The coolers used for shipment of the samples will also be
sealed with custody seals to add an additional layer of security to the samples.
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NEW WORLD TECHNOLOGY SAMPLE LOG
I o.._ I I ,,.o_c..o,,,,_,, 1

OPERATION

DESCRIPTION

SAMPLE TEAM

SAMPLE # MATRIX DATE/TIME SHIPPED COC NUMBER WAYBILL NUMBER LABORATORY REPORT

(CIRCLE) NUMBER

SlWlAIO

S/W/AIO

SlWlAIO

SlWlA/O

SIW/A/O

SlWlAIO

SlWlAIO

SlWlAIO

SlWlAIO

S/W/A/O

S/W/A/O

SlWlAIO

S/W/A/O

S/W/A/O

S/WlAIO

S/W/A/O



6.7 Chain of Custody Record.
A chain of custody record will be completed and accompany each shipment of samples.
Procedures and samples of complete COC's are included in this section.

6.8 Corrections to Documentation.
Unless prohibited by weather conditions, all original data will be entered in the field using
waterproof ink. When an error is made on an accountable document, corrections will be made
by marking a single line through the entry, initialing the line out and entering the correct data.

6.9 Definition of Custody.
A sample will be under custody if one or more of the following criteria are met;

1) It is in the technicians possession.
2) It is in view after being in the technicians possession.
3) It was in the technicians possession and then locked up to prevent tampering.
4) It is in a designated area of the technicians responsibility.

6.10 Field Custody.
The sampling technician will have responsibility for the care and custody of the samples from
the time of collection until they are transferred to another individual or shipped off site. The
sampling technician will be responsible for properly filling out the chain of custody
documentation for all samples in his/her care. When transferring custody, the individuals
relinquishing and receiving custody will sign, date, and note the time of the transfer on the

appropriate spaces of the chain of custody record.

6.11 Packaging and Shipping.
The followingis a general checklist to followingwhen preparing a sample shipment.

• Waterproof metal (or equivalentstrengthplastic) coolers only.

• After fillingout the pertinent informationon the sample label and tag, put the samplein
the bottle or vial and screw on the lid.For bottles other than VOA vials, secure the lid with
strappingtape. (Tapeon VOA vials may cause contamination.)

• Mark volumelevel on bottle with greasepencil.

• Place about3 inchesof inertcushioning material such as vermiculite in the bottom of
the cooler. Enclosethe bottles in clear plastic bags through which sampletags and labels are
visible, and seal the bag. Place bottles upright in the cooler in such a way that theydo not
touch and will not touch during shipment.

• Put in additionalinert packing material to partiallycover sample bottles (more than
halfway).

• Fillcoolerwithcushioningmaterial.
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• Put paperwork (chain of custody record) in a waterproof plastic bag and tape it with
masking tape to the inside lid of the cooler.

• Tape the drain shut.

• Secure lid by taping. Wrap the cooler completely with strapping tape at a minimum of
two locations. Do not cover any labels.

• Attach completed shipping label to top of the cooler.

• Put "This Side Up" labels on all four sides and "Fragile" labels on at least two sides.
"Fragile" labels are optional for coolers not containing glass bottles.

• Affix numbered and signed custody seals on front fight and back left of cooler. Cover seals with
wide, clear tape.

• Remember that each cooler cannot exceed the weight limit set by the shipper.

Sample containers will be delivered to the laboratory by private courier. The courier service will be
coordinated between the sampler with the laboratory.
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7.0 EQUIPMENT CALIBRATION AND CARE

7.1 Calibration Frequency.
Field instrumentsshallbe, at aminimum,sourcecheckeddaily. Specific qualitycontrolcriteriafor
initialandcontinuingcalibrationsfor all analyticalinstrumentsis detailedin the followingtable.

Field Measurement Instrument Field Calibration Precision
Procedure

Depth or Length Steel/Fiberglasstape Comparisonto new tape + 0.1 foot

Gross Gamma in Soil Model 3, 44-9 probe Check with known certified >10% efficiency
(or equivalent) source (Tc99- 47 mm)

Gross Gamma on Model 3, 44-9 probe Check with knowncertified >10% efficiency
surface (or equivalent) source (Tc99- 47 mm)

RadiationDose Model 19 Micro-R Check with button source + 20% response
(or equivalent) (Cs 137or equivalent)

Metallic Interference's Schonstedt72 CV Shieldedsteel source + 3 inches

7.2 Preventative Maintenance.
Preventativemaintenancewill be only be performedby qualifiedpersonnel. Records of repair,
adjustments,and calibration willbe maintained and available for inspectionby the CO on request.

Proper training, by and experienceduser, shall be given to all field personnelprior to their operating
any equipmentused in the environmentalinvestigationportions of the project. This training will
include the correct procedures for calibrating, using, transporting,maintaining, and cleaningof the
instruments. Upon completion,this training willbe documentedfor reviewby the Project
Manager/HSOand placed in the personnel files of the project.

During field operations,all instrumentation,including PPE, willbe inspectedand tested prior to
issuance and usage in the field. Instrumentinspectionsand calibrationrecords willbe completed
and maintaineddaily in the field office of the project. Instrumentationthat fails the in field testing
and calibrationshall be taggedas "Out of Service" and shipped to a manufacturersauthorized
service center for correctiverepairs. At no time will field operationsbe allowedto proceed without
the minimum requiredfield instruments,on site and in proper working order.
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8.0 CONTRACT LABORATORY INTERNAL PROCEDURES

8.1 Contract Laboratory Responsibilities.
The laboratorycontractedto perform all off site analyses,otherthanQA sampling,for the
AlamedaPointpipeline removalproject is:

Thermo NU Tech Laboratories
2030 Wright Avenue
Richmond,CA 94804-0040
(510) 235-2633

All samples will be analyzed at fully permitted and authorized facilities within the State of
California. Certifications from the State of California and Utah are attached to this plan.

All samples, except QA samples, will be acquired, labeled, packaged, and delivered by NWT,
Inc personnel. All field sampling procedures are the responsibility of the contractor and are
detailed in the appropriate sections of this QAPP.

DQO's are the responsibility of the QA contractor, Tetratech of San Francisco, and are not
included with this QAPP. Requirements for PARCC (Precision, Accuracy, Representativeness,
Completeness, and Comparability) are listed under section 4.5.

Included in the following sections are the contract laboratories operating procedures for
equipment maintenance, record keeping, and analysis (inclusive of QA/QC). Data requirements
and confidence levels are to be established by the QA contractor and are outside the scope of
work of NWT. Should conditions at the site or analyte of concern change during the course of
the on-site operations, changes in the operating procedures will be implemented on a case by
case basis with the prior approval of the NWT PM/HSO and the IOC Contracting Officer (CO).

8.2 Accuracy - General Chemistry.
Accuracy will be determined through the analysis of laboratory control samples (LCS) and by
spiking samples with surrogate compounds where applicable.

QC criteria (surrogate recoveries, LCS recoveries) must fall within the 65 to 135 percent range.
These quality control criteria will be subject to the approval of the IOC CO. Failure of the
contract laboratory to present QC criteria (including appropriate corrective actions) that are
acceptable to the US IOC will result in NWT retaining another laboratory for the contract
services.

Accuracy is a quantitative parameter of the bias in a measurement system. Sources of possible
error are the sampling process, field contamination, preservation, handling, sample matrix,
sample preparation and analytical procedures. Accuracy is calculated as follows:

For measurements where matrix spikes are used:
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S-U

%R = 100% x(--C. ]

%R - percent recovery
S - measured concentration in spiked

aliquot
U - measured concentration in unspiked

aliquot
Csa - actual concentration of spike added

For situations where a surrogate or a standard reference material (SRM) is used instead of, or in
addition to matrix spikes:

%R= 100%x( C,. "]
k Carm _)

%R - percent recovery
Cm - measured concentration of SRM
Carm - actual concentration of SRM

For each shipment of the samples that are shipped to the contract laboratory, one sample will be
provided in sufficient quantity such that a matrix spike and a matrix spike duplicate can be
generated in addition to an aliquot reserved for actual sample analysis. The frequency of

_€ duplicates will be 5% or 1 in 20 samples, whichever is greater, per shipping container.

This sample will include sufficient volume such that one re-extraction/reanalysis of the MS/MSD
pair may be performed as necessary. Only samples from this project will be used for MS/MSD
procedures. Trip blanks and rinsate blanks will not be knowingly used for MS/MSD analysis.

The matrix spike and matrix spike duplicate samples will be spiked with a series of method
target compounds, while a third aliquot of the sample will be analyzed unspiked. Accuracy will
be measured in terms of percent recovery of each of the spiked components.

MS/MSD not meeting the contract laboratory quality control criteria specified in section 2.6 will
be re-extracted and reanalyzed once at no additional cost to the US IOC. Failure of different
spike analytes on successive runs for methods with multiple spike analytes will be considered a
reanalysis failure and will satisfy the requirements for reanalysis.

Analysis exhibiting out of control surrogate recoveries will be reanalyzed once at no additional
cost to the US IOC.

LCS analyses are matrix spikes on a blank matrix (de-ionized water, reagent grade sand) to
access contract laboratory accuracy independent of matrix effects. Use of sodium sulfate and/or
other matrices may be used only after receiving prior approval from the US IOC CO. Failure of
the MS/MSD and/or LCS analyses to meet the contract laboratory QC criteria will be cause to
initiate a review of all analytical data generated in the corresponding analytical batch.
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_, If the review indicates out of control data due to laboratory error, NWT' s contract laboratory will
perform re-sampling/re-extraction/re-analysis to correct the out of control condition. With the
exception of compromised data due to well-substantiated and documented matrix effects, the
contract laboratory will perform re-sampling/re-extraction/re-analysis at no additional cost to the
US IOC.

8.3 Sensitivity.
Detection limits for all analyses are dependent on matrix effects and background readings at the
time of analysis. The detection limits will be subject to the approval of the US IOC CO. Failure
of the contract laboratory to present detection limits that are acceptable to the US IOC will result
in NWT retaining another laboratory for the contract services.

Detection limits will be consistent with those specified in EPA-600/4-80-032, August 1980.

Matrix effects will be considered in assessing the contract laboratory's compliance with the
requirements for sensitivity. A detailed analysis of all failure to meet the requirements for
sensitivity will be included in the narrative section of the required certificate of analysis.

8.4 Precision.
Section 4.5 specifies the contractlaboratoryqualitycontrolcriteriafor precision (expresseda
relative percentdifference (RPD)). Precisionwill be evaluatedthrough the collectionand
analysis of field and laboratory duplicate samples. Laboratory duplicates not meeting the quality
control criteria will be re-extracted/re-analyzed once.

These quality control criteria will be subject to the approval of the US IOC CO. Failure of the
contract laboratory to present QC criteria for precision (including appropriate corrective actions)
that are acceptable US IOC will result in NWT acquiring a new contract laboratory to complete
the project.

Precision is a quantitative parameter for the variability of a group of measurements compared to
their average value. Sampling precision is evaluated from field duplicate samples and analytical
precision is evaluated from matrix spike duplicate samples and split samples.

Precision is calculated in terms of the relative percentage difference as follows:

RPD=I(C_-C2)xIO0% I(C,+C2)+2

RFD relative percent difference
Cl larger of the two observed values
C2 smaller of the two observed values

RPD' s will not be calculated in cases in which one analyte of the duplicate pair is reported as
non-detected. The RPD for field and laboratory duplicates will be calculated and used as a
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measure of precision; however, only laboratory duplicates will be included in the quantitative
assessment of completeness. Results of field duplicates will be described in the qualitative
assessment of completeness.

Field duplicates (QC samples) will be collected at a frequency of 1 sample for every 10 samples
of a given matrix. The identity of the QC sample will be held blind to the contract laboratory
until after the analyses have been completed.

8.5 Laboratory Internal QC Procedures.
Included, as appendices to this plan, are the contract laboratory's project specific internal QC
requirements. Additional information supplied in the appendices are the analytical procedures
and the certifications of the laboratory from the State of California and Utah.
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_,' 9.0 QAPP DELIVERABLES

9.1 Daily Quality Control Report.
A report shall be generatedfor each day of activitiesatthe project site. The report shall be in
summaryform and shall containas a minimumthe following items;

• Location of work.
• Weather conditions
• Work Performed.

• Results of any inspections.
• Problems encountered and corrective actions applied.
• Types and quantities of tests performed, including sample technician's name.
• Instructions or directions received from the US IOC representatives or other agency

representatives.
• General comments or notes.

• Calibrations performed.

9.2 Non-Routine Occurrences Reports.
A report, in writing, shall be made to the US IOC representative concerning any occurrences or
conditions encountered on the project that will impact the quality, quantity, and/or cost of the
sampling data or work to be performed. Submission of the problem, corrective actions taken, or
recommended and the instructions of the US IOC representative shall be received by the IOC
within 48 hours of discovery.

9.3 Certificates of Analysis.
All samples are scheduled for a normal turn around time (TAT) of 28 days (calendar) for the
receipt of formal certificates of analysis. All certificates shall be submitted to the IOC as they
are received, but no later than the 28 days previously mentioned.

9.4 Contractor Quality Control Summary Report.
A report summarizingthe following items shall be submittedat the completion of the sampling
effort;

• Project scope.
• Project description.
• Sampling procedures used.
• Summary of Daily Quality Control Reports.
• Analytical procedures.
• Data presentation including analysis and validation.
• QC activities.
• Conclusions and Recommendations.
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OPERATION
OF THE LUDLUM MODEL 3 SURVEY METER

1.0 SCOPE

This procedure sets forth the specific requirements to be used for the operationof the Ludlum Model 3
Survey Meter for use on New World Teelmology projects.

2.0 Purpose

The purpose of this procedure is to provide instructions for the operationof the Ludlum Model 3 Survey
Meter in accordancewith the requirements specified in Reference 3.1.1.

3.0 REFERENCES

3.1 References

3.1.1 Regulatory Guide 10.8, Rev.2-1987, Guide for the Preparationsof Applications for
Medical Use Programs

3.1.2 ANSI N3.1-1987, Selection, Qualificationand Training of PersonnelFor Nuclear Power
Plants

3.1.3 Manufacturer's instruction manual for the Ludlum Model 3 Survey Meter

3.1.4 ANSI N323-1978, Instrument Test and Calibration

4.0 PRECAUTIONS, LIMITATIONS

4.1 Precautions

4.1.1 Take care not to puncture the thin mica window of the "pancake"G-M detector, or the
thin mylar window of the ZnS (Ag) scintillation detector.

4.1.2 To prevent contamination of the probe, avoidcontactwith the person(s) or object(s)
being surveyed.

4.1.3 When using this instrumentcase in a known,or suspectedcontaminatedarea,seal the
instrumentin a protective media (i.e., plastic,poly) to preventcontaminationof the
instrument.
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_' 4.2 Limitations

4.2.1 The operation of the Model 3 depends on the condition of the battery. Therefore, the
battery check should be performed before operation and periodically during use to
ensure proper operation.

4.2.2 Calibration shall be performed annually, after maintenance is performed, if the
instrument fails the performance test or if its proper operation is in question.

4.2.3 A daily performance test is required when the instrument is in use.

4.2.4 "Pancake"GM detectorsand ZnS (Ag) scintillationdetectorsshall be considered10%
efficient unless otherwise notedfor a specific situation.

5.0 RESPONSIBILITIES AND QUALIFICATIONS

5.1 Responsibilities

5.1.1 NWT Radiological Field Operations Manager

5.1.1.1 Implementation of this procedure.

5.1.1.2 Periodic reviews of the adherence of personnel to the requirements of this
procedure.

5.1.1.3 Ensures by training and experience Health Physics Technicians are qualified to
perform the requirements of this procedure.

5.1.2 Health Physics Supervisors

5.1.2.1 Performs periodic surveillance of the use and maintenance of the instrument.

5.1.2.2 Ensures the instrument is calibrated at specified intervals.

5.1.2.3 Ensures that records pertaining to the instrument are maintained on file
throughout the duration of the project and copies retained in the permanent
project file.

5.1.3 Health Physics Technicians

5.1.3.1 Performance of the requirements in Section 6.1,6.2, and 6.3 of this procedure.

5.1.3.2 Documentationof all records inthis procedure.
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5.1.3.3 Notification to Health Physics Supervision of any unsafe or unusual conditions
observed during operation of the instrument.

5.1.4 Health Physics Instrument Personnel

5.1.4.1 Perform the requirements of Sections 6.1, 6.2, and 6.3 of this procedure.

5.2 Qualification

5.2.1 Health Physics technicians shall be qualified in accordance with the requirements of
ANSI 3.1 - 1987 to operate this instrument for any of the following: Surveys, radiation
work permits and job coverage.

5.2.2 Junior Health Physics and Decontamination Technicians may operate this instrument
under supervision of a Health Physics Technician meeting the requirements of section
5.2.1.

6.0 PROCEDURE

6.1 Operation

6.1.1 Verify that the instrument has a valid Calibration Data Sticker Label # NWTL-DCK and
is not out of calibration, and the daily performance test has been completed and initialled
on the Performance Test Daily Check Sticker. If the performance test has not been
completed, have a Health Physics Technician perform the test (Section 6.3).

6.1.2 Inspect the instrument for any obvious physical damage which could interfere with its
proper operation. It should include inspecting for loose, damaged knobs, buttons, broken
ordamagedmetermovements/displays,dentedorcorrodedinstrumenteases,
punctured/deformed probe/probe window(s). Particular attention should be given to
cables and connectors, since these components frequently become damaged or worn.
Any instrument or detector having a questionable physical condition shall not be used
until properly corrected.

6.1.3 Perform a battery check on the instrument by moving the switch to the "BAT" position.
Observe the meter indication for the current battery condition.

6.1.4 If unsatisfactory results are obtained, refer to Reference 3.1.3 for the replacement of the
batteries and repeat the check. The instrument shall display a satisfactory battery check
prior to each use.

6.1.5 Set the audio switch to the "on" position. Set the response switch to the slow "s_
position, and range selector to the lowest setting.
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6.1.6 In a low background area perform a background check on the instrument. If the
instrument is equipped with a ZnS (Ag) scintillation detector hold the detector probe up
to, and facing a light source. Observe the instruments reading. Reading should be
between 0 and 5 cpm. If a greater reading is noted, the detectors mylar window may be
damaged, the instrument should be Health Physics Supervision notified immediately.

6.1.7 If the instrument is equipped with a "pancake" GM detector observe the instruments
reading. If the reading is >__300cpm the instrument must be moved to a lower
background area for air sample filter, smear filter, and masslin counting purposes. The
lowest possible background area should be used for counting purposes.

NOTE: When using a ZnS (Ag) alpha probe or GM pancake probe, to do an
evaluation of a surface which may contain natural radioactivity (such as concrete
or plaster), determine background near contact with a non-contaminated section
of the material. This will ensure that activity determination accounts for the
presence of low level natural radioactivity in the material.

6.1.8 If a low background rate cannot be achieved check the instrument probe face for
contamination. Decontaminate if necessary, taking care not to damage the probe face.

6.1.9 Proceed with operation in accordance with the desired use.

6.1.10 If performing a direct probe survey with a "pancake" GM detector, the detector face
should be within 1/2" of the surface being surveyed. The movement rate of the detector
probe should be one probe width per second or slower.

6.1.11 If performing a direct probe survey with a ZnS (Ag) scintillation detector, the detector
face should be within 1/4" of the surface being surveyed. The movemen rate of the
detector probe should be one probe width per second or slower.

6.1.12 If counting air sample filters the counting time should be of a minimum of 1 minute, or
when meter deflection stabilizes.

6.1.13 If counting smears, masslinn etc. the counting time should be a minimum of 30 seconds,
or when meter deflection stabilizes.

6.1.14 When performing direct scan surveys of objects, surface areas etc., static readings should
be performed frequently to insure the detection of residual activity.

6.1.15 If the Model 3 is calibrated with the Ludlum Model 44-6 Probe or equivalent as a dose

_, rate meter, ensure probe is parallel to the source/surface being surveyed.
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6.1.16 High energy betas may be seen if the Model 44-6 probe shield is rotated sideways
exposing the GM tube.

NOTE: This probe only indicates the presence of beta and is not a quantitative
measurement. Measurement of photon dose rates are strongly energy dependent and
calibration must ensure determination of meter response for a specific energy range.

6.1.17 Efficiency determination

6.1.17.1 Connect Ludlum Model 44-9 probeor equivalent to the instrument.

6.1.17.2 Determine and record on form NWT-007 the background count.

6.1.17.3 Obtain a 47mm diameter Tc-99 plate source, or equivalent.

6.1.17.4 Verify the current DPM of the reference source or decay correct the
reference sources using the following formula:

A = Aoe -.,mc_w

Where:A = corrected source activity
Ao = original activity
e = 2.71828
t½ = radionuclide half-life

t - elapsed time

6.1.17.5 Place the probe 1/2" above the To-99source and record the resulting count
rateon form NWT-007.

6.1.17.6 Subtract the background CPM from the source CPM to obtain the net
counts per minute.

6.1.17.7 Determine the efficiency using the following formula:

%EFF = Net CountsPerMinute(cpm) x 100%
Source Activity (DPM)

Record the results on form NWT-007.

6.1.17.8 The efficiency must be greater than 10%. If not, terminate this procedure
and arrange for repair of the meter.

6.1.18 Determine Performance Test Reference Data

6.1.18.1 Obtain a 47mm diameter Te-99 plate source, or equivalent, and record the
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_" serial number on form NWT-007.

6.1.18.2 Perform a one minute background count and record on form NWT-007.

6.1.18.3 Performa one minutesourcecountandrecordresultson form NWT-007.

6.1.18.4 Determinethe referencevalueby subtractingthe backgroundcountfrom
the sourcecount.

6.1.18.5 Calculatethe reference range, + 20% of the reference value, and record on
form NWT-007.

NOTE: Step 6.1.19 need only be performed if the Model 3 is calibrated to
the Ludlum Model 44-6 Probe or equivalent as a dose rate meter.

6.1.19 Model 3 Dose Rate Calibration

6.1.19.1 Dose rate calibrations of the Model 3 shall be performed by the
manufacturer or qualified vendor.

6.1.19.2 Upon receipt from the manufacturer or qualified vendor, initiate the
Instrument Service Record - Ludlum Model 3 (Dose Rate) form NWT-

_' 007-1 by completing Section 1.

6.1.19.3 Perform a physical condition inspection of the instrument for transient
damage. Record on form NWT-007-1 as satisfactory or unsatisfactory.
Unsatisfactory conditions shall require a description of the defect in
Section 3 of form NWT-007-1.

6.1.19.4 Perform a batterytest. Replace the batteriesif necessary. Document on
form NWT-007-1 as satisfactory or unsatisfactory.

6.1.19.5 Determine Performance Test Data

(a) Obtain a 51xCiCs-137 or equivalentButton Source and record the
serial number on form NWT-007-1.

(b) Place the source in contact with the side of the Model 44-6 probe,
switch the instrument to the appropriate range to obtain an on-
scale reading. Record the reading on form NWT-007-1.

(c) Calculate the reference value range + 20% of the source reading,
and record on form NWT-007-1.

6.1.19.6 Attach a copy of the manufacturer or qualified vendor's Calibration Data
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Sheet to form NWT-007-1

6.1.20 If the above calibrationsteps arecompletedsatisfactorily, attacha completed Calibration
Data Sticker, andPerformance Test Daily Check Sticker to the instrument and complete
Section 3 of form NWT-007. The old Calibration Data Sticker shall be attached to the
new form NWT-007.

6.2 Performance Test

6.2.1 Conduct a performancetest daily check on the instrumentand recordall dataon form
NWT-003, Performance TestLog Sheet.

6.2.2 Obtainthe Performance Test source designatedby the PerformanceTest Daily Check
Stickeron the instrument.

6.2.3 Record the information for each section of form NWT-003.

6.2.4 Examine the instrument for any obvious physical damage which could interfere with its
proper operation.

6.2.5 Verify that the instrument has a current Calibration Data Sticker and Performance Test
Daily Check Sticker.

6.2.6 Perform a Battery Check to ensure that the battery is within the Batt OK range on the
meter.

6.2.7 Expose the detector to the performance test source. If the response is within the
designated range for the source, proceed to step 6.3.9. If the instrument fails, record "F"
for fail on form NWT-003 and remove the instrument from service for repair or
calibration.

6.2.8 If the instrument fails any portion of the performance test, log the instrument as failing
on the Performance Test Log Sheet, remove from service, and notify Health Physics
Supervision.

6.2.9 If the instrument passes the performance test, record "P" for pass on form NWT-003,
then initial the Performance Test Daily Cheek Sticker on the instrument and initial the
Performance Test Log Sheet.

6.3 Maintenance

6.3.1 Instrumentsshall be stored in areas which prevent damage by movement, accumulation
of moisture or dust. Detector covers shall be used for storage when practical.
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6.3.2 Electronic maintenance (except probe and cable replacements) shall be performed by an
Health Physics Instrumentation Technician or by the manufacturer or a approved vendor.

7.0 RECORDS

The following records will be generated and retained in the permanentproject file as a resultof using
thisprocedure.

7.1 FormNWT-007 InstrumentService Record-LudlumModel 3

7.2 FormNWT-007-1 InstrumentService Record-LudlumModel3 (Dose Rate)

7.3 Form NWT-003 Daily InstrumentPerformanceTest Log Sheet

7.4 CalibrationData Sticker

7.5 PerformanceTest Dally Check Sticker

8.0 FORMS AND EXHIBITS

8.1 Forms

8.1.1 NWT-007, InstrmnentService Record-LudlumModel3

8.1.2 NWT-007-1, InstrumentService Record-LudlumModel3 (Dose Rate)

8.1.3 NWT-003, Daily Instrument Performance Test Log Sheet

8.2 Exhibits

8.2.1 Performance Test Daily Check Sticker

8.2.2 CalibrationDataSticker
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OPERATION
OF THE

LUDLUM MODEL 19 MICRO-R METER

1.0 SCOPE

This procedure sets forth the specific requirements to be used for the operation of the Ludlum Model 19
Micro-R Meter for use on NWT projects.

2.0 PURPOSE

The purpose of this procedure is to provide instructions for the operation and calibration of the Ludlum
Model 19 Micro-R Meter in accordance with the requirements specified in Reference 3.1.1.

3.0 REFERENCES

3.1 References

3.1.1 Regulatory Guide 10.8, Rev.2-1987, Guide for the Preparations of Applications for
Medical Use Programs

3.1.2 ANSI N3.1-1987, Selection, Qualifications and Training of Personnel For Nuclear Power
_' Plants

3.1.3 Manufacturer's instruction manual for the Ludlum Model 19 Micro-R Meter

3.1.4 ANSI N323-1978, Instrument Test and Calibration

4.0 PRECAUTIONS, LIMITATIONS

4.1 Precautions

4.1.1 Due to the very low responseranges on the Model 19only the 5,000 gR scale can be
calibratedto an actualsourcereading. All other scaleswill be calibratedto a pulse
generator.

4.1.2 These detectors are notguaranteed light tight when outsideof their instrumentcases.

4.1.3 Due to the very low response ranges this instrumentshould notbe used in areas where
elevated (>5 mrem/hr)radiationfields areanticipated.
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4.4.4 When using this instrument in a known, or suspected contaminated area, seal the
instrument in a protective media (i.e., plastic, poly) to prevent contamination of the
instrument.

4.2 Limitations

4.2.1 The operation of the Model 19 depends on the condition of the battery. Therefore, the
battery check should be performed before each use and periodically during use to ensure
proper operation.

4.2.2. Calibration shall be performed annually, after maintenance is performed, if the
instrument fails the performance test or if proper operation is in question.

4.2.3 A daily performance test is required when this instrument is in use.

4.2.4 This is a gamma ray/photon exposure rate survey instrument only. Due to the non-linear
detection efficiency of the sodium iodide detector, the term exposure rate is used loosely
in this sentence.

5.0 RESPONSIBILITIESAND QUALIFICATIONS

5.1 Responsibilities

5.1.1 NWT Radiological Field Operations Manager

5.1.1.1 Implementation of this procedure.

5.1.1.2 Periodic reviews of adherence to the requirements of this
procedure.

5.1.1.3 Ensure Health Physics Technicians are qualified by training and
experience to perform the requirementsof this procedure.

5.1.2 Health Physics Supervisors

5.1.2.1 Perform periodic surveillance of the use and maintenance of the
instrument.

5.1.2.2 Ensures the instrument is calibratedat specified intervals.

5.1.2.3 Ensures that records pertaining to the instrument are maintained on
file throughout the duration of the project and copies retained in

_w' the permanent project file.
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5.1.3 Health Physics Technicians

5.1.3.1 Performance of the requirements in Section 6.1,6.2_and 6.3 of this
procedure.

5.1.3.2 Documentation of all records in this procedure.

5.1.3.3 Notification to Health Physics Supervision of any unsafe or
unusual conditions observed during operationof the instrument.

5.1.4 Health Physics Instrument Personnel

5.1.4.1 Perform the requirements of Sections 6.1, 6.2, and 6.3 of this
procedure.

5.2 Qualifications

5.2.1 Health Physics technicians shall be qualified in accordancewith the requirements of
ANSI 3.1 - 1987 to operate this instrument for any of the following: Surveys, radiation
work permits and job coverage.

_, 5.2.2 Junior Health Physics and Decontamination Technicians mayoperate this instrument
under direct supervision of a Health Physics Technician meeting the requirements of
section 5.2.1.

6.0 PROCEDURE

6.1 Operation

6.1.1 Verify that the instrument has a valid Calibration Data Sticker, is not out of calibration,
and the daily performance test has been completed and initialed on the Performance Test
Daily Check Sticker. If the performance test has not been completed, have a Health
Physics Technician perform the test (Section 6.2).

6.1.2 Inspect the instrument for any obvious physical damagewhich could interfere with its
proper operation. It should include inspecting for loose, damaged knobs, buttons, broken
or damaged meter movements/displays, dented or corroded instrument cases,
punctured/deformed probe/probe window(s). Particular attention should be given to
cables and connectors, since these components frequently become damaged or worn.
Any instrument or detector having a questionable physical condition shall not be used
until properly corrected.

NOTE: The Model 19 detector is a scintillation solid attached to a fragile glass
photomultiplier tube with a glass wall. The thickness of this
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wall is similar to that of a light bulb. If the detector is subjected to shock
the tube will break and disable the detector.

6.1.3 Perform a battery check by pressing the "BAT" button on the meter with the instrument
selector switch turned to an "on" scale position. Ensure that the meter needle is within
the "BATTERY" areaon the meter face.

6.1.4 If unsatisfactory results are obtained, refer to Reference 3.1.3 for replacement of the
batteries and repeat the check. The instrument shall display a satisfactory battery check
prior to each use.

NOTE: If enteringa limited visibility area to perform a survey cheek the
meter face lightby depressing the "L"button.

6.1.5 If the instrument fails any of the above checks, remove it from service, notify Health
Physics Supervision, and arrangefor repair of the meter.

6.1.6 Set the audio response switch to the "on" position.

6.1.7 Set the F/S selector switch to the appropriate setting. (F:Fast, 4 sec response time, erratic
needle deflection S:Slow, 22 sec response time, stable needle deflection).

6.1.8 Set the range selector switch to an appropriate range for the activity being investigated.
When entering an area of unknown radiation levels always enter the area on the highest
scale (5,000 _R/hr) and scale down until an upward meter deflection is observed.

NOTE: 1 IxR/hr= .001 mrem/hr.

6.1.9 The instrument'scase is constructedwith threedimples on the bottomfront endof the
ease. These dimplesrepresent the detector crystal centerline. This area of the instrument
should be held closest to the source of activity when performing surveys.

6.1.10 Read the meter aidersufficient response time (i.e., the meter needle is relatively stable)
changing ranges as necessary for the activity encountered. If the meter is used for an
extended period of time, check the battery condition periodicallyto ensure proper
operation.

6.1.11 Upon completion of instrumentuse, Sections 6.1.2 and 6.1.3 should be performed to
ensure the instrument is still functioning properly. If the instrument fails either portion,
notify Health Physics Supervision and arrange for instrument repair.
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6.2 Performance Test

6.2.1 Determine Performance Test Data

6.2.1.1 Obtain a 5 I.tCiCs-137 or equivalent button source and record the serial
number on NWT-008.

6.2.1.2 Switch the immanent to the appropriate range and obtaina source reading
on contact. Record the observed reading on NWT-008.

6.2.1.3 Calculatethe performancetestrange,+ 20*,6of thesourcereading,and
recordthe resultson NWT-008.

6.2.1.4 If the above steps are completed satisfactory,attacheda completed
Calibration Data Sticker and Performance Test Daily Check Sticker to the
instrument. Complete form NWT-008 as appropriate.

6.2.2 Performance Test

6.2.2.1 Perform a performance test on the instrument and record all data form
NWT-003, Performance Test Log Sheet.

6.2.2.2 Obtain the performance test source designated by the Performance Test
source designated by the Performance Test Daily Check Sticker on the
instrument.

6.2.2.3 Record the informationfor each section of form NWT-003.

6.2.2.4 Examinethe instrumentfor any obvious physical damage which could
interfere with its proper operation.

6.2.2.5 Verify that the instrument has a current Calibration Data Sticker and
Performance Test Daily Check Sticker.

6.2.2.6 Perform a battery check by turning the selector switch to the 5000 lxR/hr
scale and depressing the "BATT" button, if the unit does not read in the
"BATTERY" area, replacethe batteries.

6.2.2.7 Expose the center of the detector to the designatedsource. If the reading
is within the designated range for the source, proceed to Step 6.3.9. If'the
instrument fails record "F" for "FAIL" on NWT-003 and remove the

instrument from service for repair or calibration.
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6.2.2.8 If the instrument fails any portion of the performance test, log the
instrument as failing on the Performance Test Log Sheet, remove from
service, and notify Health Physics Supervision.

6.2.2.9 If the instrument passes the performance test, record "P" for "PASS" on
form NWT-003, then initial the Performance Test Daily Check Sticker on
the instrument and initial Performance Test Log Sheet.

NOTE: Dueto the extremelylowrangesincorporatedin the instrument,
onlythe highscalesmaybe performancetestedto an actualsource
reading.

6.3 Maintenance

6.3.1 No special storage requirements.

6.3.2 Electronic maintenance shallbe performed by an Health Physics Instrumentation
Technician or by the manufacturer or a approved vendor.

6.3.3 All maintenance shall be performed in accordance with the manufacturers' specifications.

6.3.4 If re-calibrationis not required, performance test the instrumentas per Step 6.2 prior to
_' returning the instrument to service.

7.0 RECORDS

The following records will be generated and retained in the permanent project file as a result of using
this procedure.

7.1 Form NWT-008 Instrument Service Record- Ludlum Model 19

7.2 Form NWT-003 Daily Instrument Performance Test Log Sheet

7.3 CalibrationData Sticker

7.4 Performance Test Daily Check Sticker
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3.0 FORMS AND EXI]IBITS

8.1 Forms

8.1.1 NWT-008, InstrumentService Record- LudlumModel 19

8.1.2 NWT-003,Daily InstrumentPerformanceTest Log Sheet

8.2 Exhibits

8.2.1 Performance Test Daily CheckSticker

8.2.2 CalibrationDataSticker
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RADIATION AND CONTAMINATION SURVEY TECHNIQUES

1.0 SCOPE

This procedure provides guidelines for the performance and documentation of Radiation and
Contamination surveys on New World Technology field projects.

2.0 pURPOSE

The purposeof this procedureis to specify requirementsfor consistentgeneral radiological surveysand
documentationof acquireddata for routine, pre-operationandpost-operationsurveysaswell asjob
coveragesurveys. This procedure is intendedto satisfy the requirementsof DOE Order5480.11.9g (3)
(b) and 5480.11.9.g (4) (a) (b) (c) and l0 CFR 20.

3.0 REFERENCES AND DEFINITIONS

3.1 References

3.1.1 10 CFR 20, Standards for Protection AgainstRadiation

3.1.2 DOE 5480.11, Radiation Protection for Occupational Workers

3.1.3 ANSI N3.1 - 1987, Selection, Qualifications and Training of Personnel For Nuclear
Power Plants

3.1.4 NUREG/CR-5849 -1992, Manual for Conducting Radiological Surveysin Support of
License Termination

3.1.5 HP-OP-003, Releaseof Materials from RadiologicaUyControlled Areas

3.1.6 HP-OP-002, Radiological Area Posting and Access Control

3.2 Definitions

3.2.1 Activity - The rate of disintegration(transformation) or decay of radioactive material.
The units of activity for the purpose of this procedure are disintegrations
per minute (dpm), Becquerel (Be0, or micro-Curies for loose contamination and
disintegrations per minute or millirad/hour for fixed contamination.

3.22 CheckSource- A sampleof radioactivematerialin which the exact quantityof
radioactivematerialis notknownbut the type and energyof the emission is known.
These sourcesareused for field qualitative responsechecks or radiationdetection

_, instrumentation. These sources are labelled with a sticker that indicates an
approximatevalue of the count rate to be expected when performing a qualitative
response check.
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3.2.3 Contamination - Deposition of radioactive material in any place it is not desired,
particularly where its presence may be harmful. The harm may be actual exposure to
individuals or release of the material to the environment or general public.
Contamination may be due to the presence of alpha particle, beta particle or gamma
ray emitting radionuclides.

3.2.4 Controlled Area - Any area to which access is controlled in order to protect
individuals from exposure to radiation and radioactive materials and/or to prevent
the release of radioactive materials to the uncontrolled areas.

3.2.5 Fixed Contamination- Radioactivecontaminationthatis not readilyremovedfrom a
surface by applyinglight to moderatepressurewhenwiping witha paperor cloth disk
smear,or masslin.

3.2.6 MinimumDetectableActivity (MDA) - For purposes of this procedure, MDA for
removable radioactive contamination is defined as the smallest amount of sample
activity that will yield a net count with a 95%confidence level based upon the
background count rate of the counting instrument used.

3.2.7 Qualitative Response Check - A check of a radiation detection instrument in which the
performance of the instrument is checked against a check source for response only.

3.2.8 QuantitativeResponseCheck (PerformanceTest) - A check of a radiationdetection
instrument in which performance of the instrument is checked against a reference
standard with an acceptancevalue of + 20% of the reference value.

3.2.9 Reference Standard - A sample of radioactive material,usually with a long half-life,
in which the activity and the type of emission is known and is N.I.S.T. traceable.
These standards are used for calibrationand quantitative source checks (Performance
Tes0 of radiation detection iustruments.

3.2.10 Transferrable0.x_ose)Contamination- Radioactive contamination that is readily
removed from a surface by applying light to moderate pressure when wiping with a
paper or cloth disk smear, or masslin.

3.2.11 RadiationWorkPermit(RWP) - A document generated by Health Physics to provide:

3.2.11.1 A description and scope of the work to be performed.

3.2.11.2 The existing radiological conditions in the work area.

3.2.11.3 The limitations placed upon the scope of work.
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3.2.11.4 The maximum radiological limits allowed.

3.2.I 1.5 The protective measures to be employed during
the work to protect the worker(s).

3.2.11.6 The period of time the RWP is valid.

3.2.I 1.7 Special instructions to workers and Health
Physics Technicians during the course of work.

3.2.11.8 The proper approvals required to start work.

4.0 PRECAUTIONS, LIMITATIONS

4.1 Precautions

4.1.1 Personnel performing surveys in known or suspected contaminated me,as should avoid
unnecessary contamination of survey instruments by using plastic film coverings and
exercise care. Covering the mylar window may decrease the beta and alpha
efficiency; avoid covering mylar windows.

4.1.2 Exercise care when performing contact measurementswith mylar window exposed to
prevent damage.

4.1.3 Avoid unnecessary exposure when performing surveys by practicing good ALARA
practices.

4.1.4 The surveyor should be aware of:

4.1.4.1 The operation and limitations of the survey instrument(s) used; refer to
the particular instrument's operation and calibration procedure.

4.1.4.2 The anticipated range of radiation and contamination levels in the area to
be surveyed.

4.1.4.3 Activities in the area that may have or will change radiological safety
conditions.

4.1.4.4 Safety considerations and requirements in effect in the area to be
surveyed.

4.1.4.5 The nature of the work to be performed in the area the survey is to be
performed if the survey is to be used for Radiation Work Permit

_, generation.
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4.1.5 Radiation surveys used as a basis for Radiation Work Permits or area postings shall be

performed by a Health Physics Technician meeting the requirements of Reference
3.1.3 or by an individual not meeting those requirements under the direct supervision
of an Health Physics Technician.

4.1.6 Equipment or area surveys used to determine radiation and contamination levels for

informational purposes only (such as during decontamination to check progress) may
be performed by individual's not meeting the requirements of Reference 3.1.3

4.1.7 Health Physics Technicians shall follow all applicable RWP and posting instructions
when performing radiation and contamination surveys.

4.1.8 Health Physics shall leave an area immediately if during the survey the radiation
detection instrument in use appears to be malfunctioning or radiological conditions
in the area being surveyed change unexpectedly.

4.1.9 All materialsuch as smearsor other survey materials shall be treated as radioactive
materialuntil a survey is performed on the material in question.

4.1.10 Sources of radiation smaller than the open window area of an ion chamber instrument
may require the use of different beta correction factors. Also, the field beta correction
factor and the contact beta correction factor will differ. Refer to the appropriate ion
chamber operation and calibration procedure or the calibration sticker for these
values.

4.1.11 Contactexposureratesshallbe measuredat a distanceof lessthanone inchfrom the
sourceof radiation.

4.1.12 Thirty-centimeter (-12 inches) readings shall be used as the whole body reading for
posting purposes.

4.1.13 Priorto entering the area or performing any survey, each radiation detection
instrument shall be:

Battery Checked.

Checked for obvious physical damage.

Quantitatively response-checked daily prior to use.

Checked to ensure the instrument is within currentcalibration.

If any of the above conditions are unsatisfactory, the instrument shall be tagged out of
_, service and not used.



HP-OP-001
Revision 0

Page 7
4.2 Limitations

4.2.1 This procedure does not apply to characterization surveys, nor is it intended to alter
current or future characterization survey techniques.

4.2.2 For exposure rate surveys used to determine RWP requirements, job coverage, or stay
times, an ion chamber instrument should be used.

4.2.3 The survey techniques described in this procedure do not alter or replace the
requirements of Reference 3.1.5.

4.2.4 Whenusing cloths(or masslin)to performlargeareasmears, resultsshall be reported
in disintegrationsper minute(DPM) or mrad/hrabovebackground. Do notattemptto
quantifythe survey area.

4.2.5 Radiation andcontaminationsurveys may he used to write RWP'sif the survey has
been performed within 24 hours of RWPinitiationor there is reasonableassurance
that conditions have notchanged.

5.0 RESPONSIBILITIES

5.1 The NWT Radiological Field Operations Manager shall be responsible for:

5.1.1 Implementation of this procedure.

5.1.2 Periodic reviews of adherence to the requirements of this procedure.

5.1.3 Ensure Health Physics Technicians are qualified by training and experience to
perform the requirements of this procedure.

5.2 The Health Physics Supervisors shall be responsible for:

5.2.1 Reviewing and approving data generated by the use of this procedure.

5.2.2 Insuring personnel using this procedure comply with all procedural requirements.

5.3 Health Physics Technicians shall be responsible for:

5.3.1 Performing the requirements of this procedure.

5.3.2 Completing all required records and submitting them for review to Health Physics
Supervision.

_, 5.4 Junior Health Physics/Decontamination Technicians shall be responsible for:
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5.4.1 Performing the requirements of this procedure under direct supervision of an Health

Physics Technician.

5.4.2 Completing all required records under direct supervision of an Health Physics
Technician.

6.0 PROCEDURE

6.1 General

6.1.1 Radiationandcontamination surveys shall be performed on an as-needed basis. The
need for performing a survey is identified by the following conditions:

6.1.1.1 An RWP is neededto perform an approved job.

6.1.1.2 A proceduralrequirement requiresa survey.

6.1.1.3 A conditionexistswhereradiologicaldata isneededto forma decision
by HealthPhysicssupervision.

6.1.1.4 An investigation is required due to abnormal conditions or indications.

_, 6.1.1.5 An on-going job requires a survey to update radiological postings and/or
RWP.

6.1.2 Determine the type of survey to be performed and select the proper radiationdetection
instrument(s) for the survey.

6.1.2.1 Select an instrument capable of detecting the type of radiationto be
surveyed.

6.1.2.2 Select an instrument capable of detecting the range of exposure rate or
contamination level expected.

6.1.2.3 Select an instrument calibrated to the range of expected emission energy.

6.1.2.4 Select an instrument that has been calibrated for the type of radiation to
be surveyed.

6.1.3 Review and sign in on the applicableRWP for the areato be surveyed.

6.1.4 When entering posted or suspected high radiationareas,or unknown areas, the ion
chamber instrument range selector switch shall be selected to the highest range and

moved down through the lower ranges until the meter indicateson scale.
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6.1.5 When surveying for radiation levels using an ion chamber, gamma reading shall be

taken with the beta window closed.

6.1.6 When surveying for beta radiation levels using an ion chamber, readings shall be
taken with the beta window open (OW) and then closed (CW). The beta correction
factor (CF) for contact beta readings is listed on the instrument calibration sticker.
The beta correction factor for field beta readings (30cm from source) is 1.5.

Corrected beta dose rate -- (OW-CW) X CF

6.1.7 Instrumentsused to performradiationand contaminationsurveysshall be operatedin
accordancewith their operationand calibrationprocedure.

6.2 StandardHealthPhysics Practicesconcerningperformanceof RadiationSurveys.

6.2.1 Check out necessarysurveyinstrumentsand complywith operationalproceduresof
the instrument'soperationandcalibrationprocedure.

6.2.2 Theinstrument'soperationandcalibrationproceduremaybe used to assist in
determiningnecessarysurvey instruments.Instrumentlimitationsaredescribed in
these procedures.

6.2.3 GeneralArea Beta/Gamma Radiation Surveys.

6.2.3.1 General area surveys are normally conducted to measure only gamma
radiationlevels. However, when suspected, general area beta radiation
levels can be measured with Model-9, RO2, or RO2A (or equivalent)
using the field beta correction factor of 1.5 Document all general area
beta radiationlevels > 1 mrad/HR on the survey form.

6.2.3.2 For general area room surveys, hold the instrument detector at waist to
chest level, utilizing the highest reading obtained for documentation of
survey records and postings. Normally, general area surveys are
considered as being greater than 30crn away from relevant components
and equipment.

6.2.3.3 General area room surveys for RWP's should include accessible areas
and positions or levels where personnel will be performing work.

6.2.3.4 Survey data should be documented in accordance with Section 6.6 of
this procedure.

6.3 Contact Beta/Gamma Radiation Surveys.

6.3.1 Contact surveys should be taken at approximatelyone inch away from relevant
components and equipment.



HP-OP-001
Revision 0

Page 10
6.3.1.1 Conduct BetaRadiation surveys:

(a) On open radioactive systems and exposed contaminated
equipment internals.

(b) Whenever leakage from a radioactive system is in evidence or
is suspected to have occurred.

6.3.2 Contact surveys should also be taken on relevant components and equipmentwhich
personnel will be likely to contact during the performance of their work.

6.3.3 Whenconductingcontactsurveyson surfaceswith high levels of exposed surface
contamination,obtain an open window reading and a closed window reading to
determinethe betacontribution.

6.3.3.1 Denote all corrected Beta readings on the survey form.

(a) TrueBetaDoseRateis determinedby openwindowreading
minusclosedwindowreadingtimesthe betacorrectionfactorof
1.5for fieldbeta measurementsor the contactbetacorrection
factor (4.0)foundon the calibrationstickersfor contactbeta
measurements.

6.3.4 Documentsurveydata in accordancewith Section6.6of thisprocedure.

6.4 StandardHealthPhysicsPracticesconcerningSmearableContaminationSurveys.

6.4.1 Smear Surveys

6.4.1.1 Wipe a cloth or paper disc smear over an areaof l00 cra2. 100cm2is
approximated by a four-inch square or an 18-inch "S".

6.4.1.2 Avoid cross-contaminating the smear samples.

6.4.1.3 Count the disc smears on the appropriate counting equipment. The
following guidelines should be used when counting smears.

(a) The Model-3/44-9 or equivalent should be used for counting
smears > 1,000 dpm and smears taken in posted contaminated
areas for beta-gamma.

(b) The Model-3/43-5 or equivalent should be used to count smears
obtained from contaminated areas for alpha.

(c) All smears taken for the purposeof determining if the item or
area smeared is below the posting requirements for loose
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activity in accordance with Reference 3.1.6, must be counted on
instruments capable of detecting 20 dpm alpha and 1,000 dpm
beta-gamma (Model-2929).

(d) Report results in units ofdpm/100 cm2and document in
accordance with Section 6.6 of this procedure.

(e) Smearresults>50,000cpmmaybe reportedin mrad/hr/100cm2.

6.4.2 Large Area Smear Survey (Wipe)

6.4.2.1 Largearea smears are used to obtain a gross indicationof contamination
levels in largeareas or on piecesof equipmentsuspectedto have
contaminationpresent. Largearea smearsmay also be used to check
normallyclean areas or equipmentfor presenceof contamination.

6.4.2.2 Wipe over the surface to be surveyed.

6.4.2.3 Count the wipe with a count rate meter equipped with a 44-9 probe or
equivalent for beta-gamma and/or a Model-3/43-5 or equivalent for
alpha.

6.4.2.4 Use the highest reading obtained for reporting results. Results should be
recorded in units of dpm/wipe above background.

(a) When using wipes to check a clean area, or piece of equipment
for contamination;if there is any indicationof activity above
backgroundon the wipe, the area must be smearedusing disc
smears in accordancewith Step6.4.1 of this procedure.

6.4.2.5 Document results in accordancewith Section 6.6 of this procedure.

6.5 Standard Health Physics Practices concerning Fixed Contamination Surveys.

6.5.1 Fixed contamination surveys are used to obtain indicationsof fixed contamination
levels on surface areas, pieces of equipment, or tools for characterization and/or
release surveys.

6.5.2 The Model-3/44-9 or equivalent should be used for fixed contamination surveys for
beta-gamma.

6.5.3 The Model-3/43-5 or equivalent should be used for fixed contaminationsurveys for
alpha.

6.5.4 When surveying for fixed beta-gamma contaminationthe probe should be held within
one-half inch or less from the surface being surveyed. The movement rate of the
detector probe should be one probe width per second or slower.
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'_" 6.5.5 When surveying for fixed alpha contaminationthe probeshould be held within one-
quarterinch or less fromthe surfacebeing surveyed. The movementrateof the
detectorprobeshould be one probe width per secondor slower.

6.5.6 When performingdirect scansurveysof objects, surfaceareasetc., static readings
should be performed frequentlyto insurethe detectionof residualactivity.

6.5.7 When performingfree releaseor characterizationsurveys100 % of all accessible
areas shouldbe directfrisksurveyed.

6.5.8 Use thehighest readingobtainedfor reportingresults. Results shouldbe reportedin
unitsof netCPMabove backgroundor dpm/100cm2.

6.5.8.1 The following formulashouldbe used for convertingdirectprobe
readings in CPMto dpm/100cm2:

dpm/100cm2= GrossCPM - BackgroundCPM x 100
Instrument Efficiency (Eft. e/d) Probe Area (era2)

6.5.9 Document the results in accordance with Section 6.6 of this procedure.

6.6 Documentation of Surveys

6.6.1 All radiation and contamination surveys shall be documented on an Radiological
Survey Report NWT-001 or equivalent form.

6.6.1.1 Smears counted with portable instruments shall have the results recorded
in the appropriate columns.

6.6.1.2 Drawings shall be included asnecessary to clearly explain survey
locations.

6.6.1.3 The header of the NWT-001 shall be completeprior to submission for
review.

6.6.1.4 All unused blank areas of NWT-001 shall have N/A entered in the area.

6.6.1.5 Survey numbers are obtained from the Radiation/Contamination Survey
Log NWT-034.

6.6.1.6 Gammareadingsarerecordedin mR/hr.

_, 6.6.1.7 Corrected beta readings shall be annotated as such.

6.6.1.8 Neutron readings shall be annotatedas mrem/hr.
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6.6.1.9 Alpha values shall be annotated with the cxsymbol.

6.6.1.10 Beta values shall be annotated with the 13symbol.

6.6.1.11 Contact readings shall be annotatedwith an asterisk.

6.6.1.12 30 cm readings shall be annotated with the value underlined.

6.6.1.13 Smear locationsshall be numbered with the number circled.

6.6.1.14 Largearea smearsshall be numberedwith the numberinside a triangle.

6.6.1.15 A narrativeexplanationof abnormalor unsafe conditionsshould be
includedon the survey.

6.6.2 Smearscountedwith fixed instrumentationsuch as the LudlumModel-2929shall be
recorded on Form NWT-006.

6.6.3 Isotopic analysis results shall be attachedto Form NWT-001. The survey (NWTS)
number shall be recorded on each page.

_, 1.0 RECORDS

The following records aregeneratedby the use of this procedure. These recordsshall be reviewed daily
by Health Physics supervisionand retainedin the permanentprojectfile.

7.1 SmearCounting Analysis Report, NWT-006

7.2 RadiologicalSurveyReport,NWT-001

7.3 Radiation/ContaminationSurvey Log, NWT-034

8.0 FORMS

8.1 NWT-006, SmearCounting Analysis Report

8.2 NWT-034, Radiation/ContaminationSurveyLog

8.3 NWT-001, RadiologiealSurveyReport
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1.0 INTRODUCTION

t. 1 Preface

Quality Control (Q.C.} samples (blanks, _._, or spikes) are submitted to the
chemistry groups by the Quality Assurance (Q.C.I Officer who uses the analytical
results to assure that the goals of precision and accuracy are met, and to verify that the
chemistry groups are performing within acceptable limits. This procedure establishes
the protocol for the submission of Q.C. samples to the chemistry groups, the methods
for calculating and evaluating the resulting data, end the actions requtred as e result of
the data.

1.2 Purpose

To establish e protocol for the processing of quality control samples and the evaluation
of the resulting analytical data.

1.3 Scope

This procedure applies to personnel who generate and process Q,C. samples and to
those who evaluate the analytical results.

2,0 REFERENCES

2.1 __"_ ° • ,, .^ v . ,._.._...

2.2 Specific Procedure Manuals applicable to the analysis being performed.

2.3 Reg. Guide 4.15 "Quality Assurance for Radiological Monitoring Programs (normal
operations) - Effluent Streams and the Environment"

3,0 DEFINITIONS

3.1 Quality Control (Q.C.|: The overall system of technical activities that measures and
controls the quality of a process, item, or service so that it meets the stated need of
the user.

3.2 Quality Control Sample: A sample processed through the analytical system which
provides a means to determine the precision and accuracy of the monitoring processes,

3.3 Duplicate Sample: A Q.C. samDle that provides a means to determine precision.

3.4 Laboratory Blank: A Q.C. sample that provides a means to detect and measure
radioactive contamination of analytical samples.

3.5 Spiked Sample: A Q.C. sample which, with known concentration of nuclides, provides
a means to determine accuracy.
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4.0 RESPONSlBIMTY

4.1 The LaboratoryManager is responsibleto assure implementation of this procedure.

4.2 The Q.A. Officeris responsibleto assurethat Q.C. samplesarepreparedand submitted
to the chemistrygroups, that resultsare receivedand evaluated, and that corrective
action is requestedwhen resultsare not in compliancewith prescribedpolicy.

4.2 Program Managers are responsibleto request specific Q.C. samples to satisfy
contractual,technical,end InternalQ.C. requirements

4.3 TheOperationsManageris responsibleto assureQ.C. samplesareanalyzed on a timely
basis andthat resultsare reportedto the Q.A. Officer.

5.0 SAFEI"Y

The requirementsof the ThermoNUtech- RichmondLaboratorySafetyManual and the Thermo
NUtech - RichmondRadiation Safety Manual shall be observedduring all operations in the
laboratory.

6.0 MATERIAL

In additionto the material normally used in the laboratory, certified radioactive tracer and
standardmaterial will be needed.

i
7.0 PROCEDURES

The programmanagerdeterminesthe type endquantity of Q.C. samplesto besubmitted to the
laboratory for analysisbasedon program,procedure,or Q.C. requirement. This informationis
provided to the Q.A. officer who causesthe required Q.C. sample to be produced. After
analysis, radiometricspersonnelor the program managerprovidesthe Q.A. Officer with the
resultsandthe associatederror (_r).The Q.A. Officer will evaluatethe resultsfor acceptability
in accordancewith this procedure.

The fact that the results of a Q.C. sample meets the acceptance criteria outlined In this
procedure does not relieve the programmanagerof the responsibilityfor invesUgating and
correcting deficienciesresultingfrom e more stringent requirement imposedby a particular
program, contract, or bythe programmanager's own procedurefor data review.

7.1 Out-of-Control and WarningConditions

Resultsere out-of-controlif greaterthan or lessthen the upperor lower control limit
respectively. Theresultsarein the warningrangeif greaterthan or lessthan the upper
or lower warninglimlt respectively. The warninglimits are defined as two thirdsof the
control limits.
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7.2 Control and Warning Limits

7.2.1 Spike Results

]'he Found (FI to Added (A} ratio is the Reco,¢ery (R} and is calculated as R =
FlA. This ratio is the contzol parameter and the limits ere defined as follows:

Control Limits Warning Limits
Lower U__p_._er Lower

Gross Alpha 0.60 1.40 0.73 1.27
Gross Beta, t4C 0.70 1.30 0.80 1.20
All other 0.80 1.20 0,87 1.13

Specific contract requirements may re_ull in =piked samples with very low
activities. If, as a result of this, the one siigma error of the spike result is
greater than 10%, then the control limits are widened by the one sigma error
value.

7.2,2 Blank Results

Blank results are compared to the MDA (Minimum Detectable Activity) of the
"- blank analysis. The control limits for all analyses are defined as +2 times the

M[3A except for analyses performed in the high level lab, in which case the
control limits are defined as ± 5 times the MDA. The calculation of the IMDA
is method specific and is documented in the appropriate calculation procedures.
No warning limits are defined for blanks.

!U: .... ...... °]iii,
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7.3 Trend Analysis - Analysis of the history of Q°C. results may reveal trends in the Q.C.
program that require corrective actions. Trend analysis is performed once a month on
the previous months history of Q.C. results. All data generated the previous month will
be reviewed. In oases where fewer then 'ten (10) data points were generated, the
review wi[! extend as far as the previous th+ree (3) months. The following
circumstances result in out-of-control trends:

7.3.1 Two results in succession are out-of-control.

7.3.2 Four results out of ten are out-of-control.

7.3.3 Four results out of ten are lower than the lower warning limit.

7.3.4 Four resufts out of ten are greater l:han the upper warning limit.

7.4 Evaluation of Calibration Bias - On a semi-annual basis, an average of the Q.C. Spike
found/added ratios for the previous six months wil! be calculated. Obvious outliers will
be rejected before the averaged are computed. Any bias value that is greater than one-
haft of the warning limits for that analysis are considered out-of-control.

7,5 Corrective Action - A-:Corrective Action Request (CAR) will be issued when an out-of-
control trend as defined in 7.3 is observed. A CAFI will not be issued for an individual
out-of-control result.

8.0 APPENDIX: N/A

9.0 SUPERSESSION

This procedure supersedes QAP 11, Rev. 05, same title, dated 11 -O_-95.
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SECTION4
GAMMA EMITTINGRADIONUCLIDESIN DRINKINGWATER

METHOD90I.l

l. Scope and Appllcatlon

l. l Th_s method describes the use of gammaspectroscopy for the
measurementof gamma photons emittedfrom radlonuclideswithout
separatingthem from the samplematrix. This techniquemakes it
possibleto ascertainwhethera hazardousconcentrationof a
specificgamma emitteris presentIn a drinkingwater sample.

1.2 The limitsset forth in PL 93-523,40 FR 34324recommendthat in
the case of man-maderadionuclides,the IImltlngconcentrationis
that which will producean annualdose equivalentto 4 mrem/year.
This is calculatedon the b_sisof a 2 liter per day drinkingwater
Intake'usln9the 168 hour data listed in NBS Handbook69. If
several radionuclides are present, the sumof their annual dose
equivalentmust not exceed4 mrem/year.

1.3 Two types of gamma detectorsare currentlywidely used, namely,the
thalliumactivatedsodium iodidecrystal,NaI(TI),and the lithium
driftedgermaniumdetector,Ge(Li). The Ge(Li)detectordoes not
detectgamma photonsas efficientlyas the RaI(Tl)detector,but
its photonenergyresolutionis far better than that of the NaI(Tl)
detector.Becauseof its energyresolutionadvantageand the
availabilityof large activevolumeGe(Li} detectors,a G_(Li)
detectionsystem }s recommendedfor measuringgamma emitting
radionuclidesin drinkingwater samples.

1.4 The method is applicablefor analyzingwater samplesthatcontain
radlonuclidesemittinggamma photonswith energiesrangingfrom
about 60 to 2000 keV. The requiredsensitivityof measurementfor
the more hazardousgamma emlttersis llsted in the NatlonalInterlm
DrinkingWater Regulations,Section141.25. For a method to be in
compliance,the detectionlimitsfor photonemittersmust be I/lO
of the appllcablelimit. The detectionllm_tsfor cesium-134and
cesium-137,which are 10 and 20 pCi/l respectively,are met by this
procedure.

2. Summaryof Method

2.I A homogeneousaliquotof drinkingwater is put into a standard
geon_tryfor gamma counting. The countingefficiencyfor this
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geometry must have been determined withstandard (known} radio-
nuclide activity. Sample aliquots are counted long enough to meet
the required sensitivity of measurement, specified by the NIPDWR
(see Appendix C).

2.2 The gamma spectrum is printed out and/or stored in the appropriate
computer-compatible device for data processing (calculation of
sample radionuclide concentrations).

3. Sample Handling and Preservation - See Section 3, Method 900.0

4. Interferences

4.] Significant interference occurs when counting a sampTe with a
NaI(Tl) detector and the sample radionuclides emit gamma photons of
nearly identical energies. Such interference is greatly reduced by
counting the sample with a Ge(Li) detector.

4.2 Sample homogeneity is important to gamma count reproducibility and
counting efficiency validity. When sample radionuclides are
adsorbed on the wails of the counting container, the sample is no
longer homogeneous. This problem can be lessened by adding 15 ml
7N NN03 per 7_ter of sampTe at collection time.

5. Apparatus - See Appendix D for Detai]s and Specifications

5.1 Large volume (> 50 cm3) Ge(Li) detector or 4" x 4= NaI(TI)
detector.

5.2 Gamma-ray spectrometer plus analyzer with at least 2048 channels
for Ge(Li) or 512 for NaI(T1).

5.3 Standard geometry _ample counting containers for either detector.
(l-pint cylindrical container or 4-]_ter Marinelli po)yethy}ene
beaker.)

5.4 Access to a computer.

6. Reagents

6. l Radon free distilled or deionized water for standard preparation
and sample dilution.

6.2 Nitric acid, }N: Mix 6.2 m] of ]6N HN03 (conc.) with distilled
water and dilute to lO0 ml.

7. Calibration

7.I A Ge(Li) de_ector-gamma spectrometer can be calibrated for energy
resolution as follows:
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RBS or NBS-traceablestandardsotutionsare prescribedfor this
calibration. Adjustthe an_lyzeramplifier"galn"and
analog-to-digitalconverter"zerooffset"to locateeach photopeak
in its appropriatechannel. For a Ge(Li)detectorsystm a 0.5 or
1.0 keV per channe]caTibrationis recommended.For a NaI(TI)
detectorsystema IO or 20 keV per channelcalibrationis satis-
factorysincethe energyresolutionof this type detectoris lower
than that of the Ge(Li)detector.

7.2 For K_I(TI),a libraryof radlonuclidegamma energy spectrais
preparedwith known radionuclide-watersampleconcentrationsat
standardsamplegeometries; for Ge(Li),a singlesolutioncontain-
ing a mixtureof fissionproductsmay be used. These standard
solutionsare availablefrom NBS or the QualityAssuranceDivision,
EMSL-LasVegas. Countingefficienclesfor the variousgamma
energies(photopeaks)are determinedfrom the activitycounts of
those known value samples. A countingefficiencyvs. gamma energy
curve is determinedfor each containergeometryand for each
detectorthat is to be used for sampleanalysis. Known amountsof
variousradfonuclfdesthat emit gamma photonswith energieswell
spacedand distributedover the normalrange of analysismay also
be used for this calibration.These are put into each container
geometryand g_ma countedfor a photopeaEspectrumaccumulation.

7.3 The detectorefficiency,E, at a given photopeakenergyfor a given
geometryis determinedby using a known quantityor concentration
(for a volumegeometry)of a gammaemittingradionuclide,as
follows:

CE --
Ax'B

where:

C = net count rate, cpm, (integratedcounts in the photopeak
above the base linecontinuumdiv|dedbythe counting
time in minutes),

A = activityof radionuclideaddedto the given geometry
container(dpm),

B = the gamma-rayabundanceof the radionuclidebeing
measured(gammas/disintegration).

8. Procedure

8.1 Measure an aliquot of the drinking water sample in a standard
geometry (one that has been calibrated).

8.2 Place the standard geometry container (with the sample aliquot) on
a shlelded Ge{Li) or _al(T1) detector and gamma count for a period
of time that will meet the required sensitivity of measurement,
specified by the NIPDWR. (The required counting time can be
determined by equations given in Appendix C).
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B.3 P_Int the gBmma spectrum_nd/orstore the spectrumon the appropri-
ate computer-c_mpat_bledevice.

8.4 Calculatethe radioactivityof the gammaemitterspresent in the
s_mple.

9. Calculations

These calculationsare for determinationsusing a Ge(Li)detector
system. With a Nal(Tl)detectorsystem,similarcalculationscan be
done by a computer using a library of radionuc)ide spectra and a
least-squares(1,2) or matrix analysisprogram(3}.

9.1 The isotopesindicatedby the gamma spectrumare determinedas
follows:

9.I.I Identifyall photopeakenergies.

9.1.2 Integrate the photopeak regions of the spectrum and subtract
the area under the base linecontinuumto determinethe true
photopeakarea.

9.I.3 Isotopesare identifiedby their appropriatephotopeaks,and
ratiosto each other when more than one gammaphoton is
emittedby an isotopein the sample.

9.2 Calculatethe sampleradionuclideconcentrations,A, in pCill as
follows:

C
A = 2.22 _ BEV

where:

C = net count rate,cpm, in the peak area above bsse line
continuum,

B = the gamma-rayabundanceof th_ radlonuclidebeingmeasured
(gammas/disintegration),

E = detectorefficiency(counts/gamma}for the particular
photopeakenergybeingconsidered.

V = vo]umeof samplea]iquotanalyzed(]iters).
2.22 = conversionfactorfrom dpm/pCi.

10. Precisionand Accuracy

10.l Precisionand accuracyof this testprocedurewill be determinedby
_ep_t_ collabt)rativestudy. However,a summaryof the EMSL-Las

Vegas cross-checkand performancesamplestudies(six and two
respectively)for the periodof August,1978,to October, 1979
gives the followinginformationabout acceptableperformancein the
analysesof water samplesfor gammaemittingradionuclidesby gamma
spectroscopy. Some laboratoriesusedGe(Li)detector/gamma
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spectrometersystemsand others used NaI(TI)detector/gamma
spectrometersystems.

I0.2 Six gamma emittingradionuc]ideswere used in those studies,
namely,chromium-51,cobalt-60,zinc-65,ruthenium-f06,cesium-134,
and ceslum-137. Samplesfor the August1978 and October1978
cross-checksamplesand the AprfT Tg7gperformancesampTes
containedcobalt-60mad cesium-134. The February1979 cross-check
samplescontainedcobalt-60,zlnc-65,ceslum-134,and cesium-137.
The October 1979 cross-check samples contained chromium-S1,
cobalt-60, cesium-]34, cesium-137. The October 1978 performance
samples contained cesium-134 and cesium-137.

10.3 Cesium-134 in seven studies was analyzed by an average of 46
laboratories for a gO.B _ 11.6% average acceptable performance.
Cesium-137in five studieswas analyzedby an averageof 48
laboratoriesfor a 87.7 _ 11.7% averageacceptableperformance.
Sfnce the radionuc}_de concentrations in the samples for all
studies were well below the maximumallowable concentrations for
drinking water, this non-destructive gamma-emitting procedure to
ascertain whether cesium-134 or cesium-137 is present is
recommendedas an alternate to Method 901.0.

BIBLIOGRAPHY
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SECTION7
RADIUM-226JJ_DRINKINGWATER
RADON EMANATIONTECHNIQUE

METHODgO3.1

I. Scope and Application

].I This method coversthe measurementof radium-226in a drinking
water sample aBd would be employedafter the gross alpha or the
gross radiumalpha screeningtechniquehad indicatedpossibTe
non-compliancewith the alpha radioactivitylimitsset forth in the
SafeDrinkingWater Act, PL 93-523.40 FR 34324.

1,2 This method is specificfor radium-226,and is.based on the
emanat%onand scintillationcountingof radon-222,a daughter
productof radium-226.

}.3 The detection]_mitfor thismethod assuresmeasuringradium-226
concentrationsas low as O.l pCi/l.

( 2. Summaryof Method

2.1 The radium-226in the drinkingwater sampleis concentratedand
separatedby coprecipitationon barium sulfate. The precipitateis
dissolvedin EOTA reagent,placed in a sealedbubblerand stored
for ingrowthof radon-Z?Z, After ingrowth,the gas is purged into
a scintillationcell. When the short-livedradon-222daughtersare
in equilibriumw_th the parent _4h), the scintilTationcell is
countedfor a_pha activity.

2.2 The absolutemeasurementof radium-226is effectedby calibrating
the scintillationcell systemwith a standard_olutionof th_s
nuclide.

3. SampleHandling and Preservation(seeSec. 3, Method900.0).

4. Interferences

4.1 There are no radioactiveinterferencesin this method.

S. Apparatus- See AppendixD for detailsand specifications.

5.7 Scintillationcell system. (Figurel.)
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-_ Scintillation Cell

_ Manometer, 1½ram, I.D.
Capillary T-Tube

Thermometer Capillary

Anhydrous
Magnesium Perchlorate

Ascarite (8-20 mesh]

Helium (from Regulator)

Radon Bubbler

Mercury Reservoir

Figure I. Radon emanation apparatus with scintillation cell
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5.2 Radon emanationapparatus:

a) Radon bubb]er- {Figure2.)
bJ ScintiITationcell - (Figure3.)

5.3 Electrichot plate

5.4 Analyticalbalance

5.5 Centrifuge

5.6 G]assware

6. Reagents

6.1 Distilledor de_onlzedwater.

6.2 Ammoniumhydroxide,15N: NH40H (conc.),sp. gr. 0.90, 56.6%.

6.3 Ascarite,dryingreagent: 8-20 mesh.

6.4 Barium carrier,16 mg/ml, standardized: (see Sec. 6, Method 903.0).

6.5 EDTA reagent,basic, (0.25M): Dissolve20g NaOH in 750 ml water,
heat and slowlyadd 93g di_odlumethylenedlnltr_}oacetate
dihydrate,(Na2C_OHI4OBN2.2H20)while stirring. After
the salt is in solution,filter throughcoarsefilterpaper and
dilute to l liter.

6.6 Helium,gas.

6.7 Hydrochloricacid, IZ_: NCI (conc.),sp. gr. 1.19,37.Z_.

6.8 Magnesiumperchlorate,Mg(CI04)2: reagentgrade.

6.9 Sodium hydroxide,ION: Dissolve40g NaOH in 50 m] water and 411ute
to lO0 ml.

6.]0 Standardradium-226tracer solution: preferablypurchasedfrom
NationalBureauof Standards,SpecialPublication260, lg78, SRM
4960. Preparestock dilutionequivalentto 50 pCl radlum-Z26per
ml.

6.11 Sulfuricacid, 18N: Carefullym_x ] volume36N H2SO4 (conc.)
with 1 vdlumeof Water.

6.12 Sulfuricacid,O.IN: Mix I volume 18NH2SO4 with 179 volumes
of water.

7. Calibrations

7.1 The ca]ibrationconstantof each scintil]ationcellmust be
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0.0.

CorningNo.2or Equlvalont

BubMe Trap
7 mm I.D.

Level

-- RigidityBrace

l_Smm

7ram CopE1oryTubing
11/2 mmLO.

ITmm Fritted Glass Ois¢
-- I0-15 micronpores

,C J-
<: )_ Volume to be kept --

33ram at minimum

Figure 2. A typical radon bubbler
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i"
67 mm Conning No. 2

or Equivalent

Bross Cot|or

F"

Phosphor

90 mm _,
Kovar Mato!

Clear SIII_
Window

__ !_ m_v..:mc-mii_d_m,uum!llJtl..

Figure 3. A typicalscintillationcell for radon counting

42



  6-08-98lO06. s FROMTHERI,!:0sIT  'E :HRICH. TO19254430119 P01

determinedusing a standardizedradium-226solutionwith a labeled
cell and a speclficphotoncounter. This is determinedas follows:

7.1.1 Place 50 pCi of the radium-226standardsolutionin a
bubb|er_50 pCi of radfum-226will produceabout 6 pCf
radon-222in IB hours). Attachthe bubblerto the radon
asse_nb]¥.(Fig.l.)

7.1.2 With the scintillationcell disconnected,bubblehelium gas
throughthe solutionfor 20 minutesto removeall radon-222.

7.I.3 Close both stopcockson the bubblerto establishzero time
for ingrowthof radon-222.{Referto 9.2) Set aside for
approximately18 hours.

7.7.4. Evacuate the scintiTlation cell and attac_ to _he col_n and
bubbler.

7.l.5. Proceed with steps 8.8 - 8.13, RadonEmanation Technique.

7.1.6.The calibrationconstantis determinedfrom the radium-226
activityin the bubblerand the ingrowthtime of radon-ZZ2.

7.2 The ca|fbrat_on constant fncludes the de-emanation efffc_ency of
the system,the countingefficiencyof the cell, and the alpha
activitycontributedby polonium-218and polonium-214,which will
be in equilibriumwith radon-222when the sampleis counted4 hours
after the de-emanation.A lO0-minutecountingtimewill be suffi-
cient for the standardand will eliminatethe needto correctfor
decay of radon-222,which occurs duringcounting.

7.3 The bubblerused for the radlum-226standardizationshould not be
used for sample anai._sis. It should be set aside to be retafned
for futurecalibrations. Each scintillationcell shouldbe
calibratedperlodicallywlth the radlum-226standardto ensure
instrumentqualitycoBtrol.

8. Procedure

8.1 To a lOO0-mldrinkingwater sample,add 20 ml 12NHCI and 2.0 ml
barium carrierand heatto boiling.

Not__ee:If there is solidmatter in the sample,do not filter before
startinganalysis. Followproceduresteps through8.4, then
filter solutionintoa clean centrifugetube. Add l ml
(NH4)2SO4 (ZOOmg/ml) and stirthoroughly. Add
glacial(17.4N)aceticacid (CH3COOH)until bariumsulfate
precipitates,-the_add 2 ml excess. Digest in a hot water
bath until precipitatesettles. Centrifugeand discard
supernate. Repeatstep 8.4 and continuewith radium
ana]ys_s.
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8.2 Cautiouslyand with vigorousstirring,add 20 ml 18N H2SO4.

Digest 5 to lO minutes and let precipitatesettle_ernlght.
Decant and discardsupernate.

8.3 Slurry the precipitateand transferto a centrifugetube with a
minimum amountof O.IN H2S04. Centrifugeand discard
supernate. Wash twi_with O.IN H2SO4. Centrifugeand discard
washes.

B°4 Add 20 ml basic EDTA reagent,heat in a water bath and stir well.
Add a few drop_ ION MaOH (f the precipitatedoes not readily
dissolve.

8.5 Transfer the solutionto a radon bubbler(Fig.2). Open both the
upper and lowerstopcocksand de-emanatethe solutionby slowly
passingheliumgas throughthe bubblerfor about 20 minutes.

Note: The volumeof these bubblersis usuallygreaterthan 20 ml
a)lowingfor at leasta I cm air space betweenthe bubbler
and the stopper. In those instanceswhere the solution
volumeexceedsthe capacityoF the bubbler,it will be
necessaryto continuethe boilingin the w_ter bath until
the volume is reduced.

8.6 Close the two stopcocks,and recordtime. Storethe solutionfor 4
to 8 daysfor ingrowthof radon-222(Fig.4).

8.7 At the end of the storageperiod,fill the upperhalf of an
absorptiontube _ith magnesiumperchlorateand the lower half with
ascarite.

Note: For minimizingcorrectionsthatwould be requiredin sub-
sequentcalculations,the voids above the bubblermust be
kept very small. Capillarytubingshouldbe used whenever
possible,and the dryingtube volumewith the ascariteand
magneslumperchloratemust be kept to a minimum. A typical
systemconsistsof a dryingtube IO cm x l.O cm (I.D.),with
each of the dryingagentsoccupying4 cm and being separated
by small 91ass wool plugs. The columncan be reused several
times beforethe chemicalsneed to be replaced.

8.8 Attach the tube to the radon bubblerand then attachthe evacuated
scintillationcell (Fig,3) to the tube. Open the stopcockon the
cell and checkthe assemblyfor leaks. Graduallyopen the outlet
stopcockon the bubbler,and when the stopcockis fully open and no
furthersignificantbubblingtakes place,close the stopcock.

8.9 Adjust the hellumgas pressureso that the gas flows at slightly
above atmosphericpressure.

B.lO Connectthe hose to the bubblerinletand graduallyopen the inlet
stopcockusing the bubblingas a guide. Whenthe stopcockcan be



Figure4. The growthof radon-222fromradium-226



fully opened without a s_gnificant amount of bubb)_ng, the bubbler
is essentially at atmospheric pressure again.

8.11 Open the outlet stopcock very slightly and allow bubbling to
proceed at a rate, determined by experience, such that 15 to 20
minutes are required to complete de-emanation.

8.12 Toward the end of the de-emanation, when the vacuumis no longer
effective, 9radua]ly _ncrease the helium gas pressure. _hen the
system is at atmospheric pressure, shut off the helium gas, dis-
connect the tubing from the bubb]er _nlet and close the inlet and
outlet stopcocks of the cell and bubbler, and record time. This is
the beginning of radon-gZ2 decay and ingrowth of radon-222
daughters.

8.13 Store the scintillation celt for at least 4 hours to ensure
equilibrium between radon and radon daughters. Count the alpha
scintl))at_onsfrom the cell in a redan counterwith a _ight-tlght
enclosurethat protectsthe photemultipliertube. Record the
countingtimeto correctfor the decay of radon-222.

Note; After each analysis,flush the cell three times by evacua-
tion and fillingwith helium,and storefilledwith helium
at atmosphericpressure. This procedureremovesradon from
the cell and preventsthe build-upof radon daughter
products. Before each analysis,the scintillationcel]
shouldbe evacuated,filledwith heliumand countedto
ascertai_the cell background.

9. Calculations

9.1 Calculatethe radium-226concentration,D, in picocuriesper liter
as follows:

l t3
D= C X l X X

2.22 EV ?-e'_tl e-_t2 l-e_t3

where:

C = net countrate, cpm,
E = calibrationconstantfor the de-emanationsystemand the

scintil|ationcell in counts per minute/disintegrationsper
minuteof radon-222,(see9.2),

V = litersof sampleused,
t7 = the eIapsed time in days between the first and second

de-emanations(stepsB=6 and B.12) and _ is the decay constant
of radon-222(0.181d-l),

t2 = the time intervalin hours betweenthe secondde-emanation
and countingand _ is the decay constantof radon-222
(0.00755hr-l),
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_" t3 = the countingtime in minutesand X is the decay constantof
radon-222(I.26x 10-4 min-?),and

2.22 = conversionfactorfrom dpm/pCi.

9.2 The calibrationconstant,E, is determinedby the followingequation:

E - C
A (l-e-_tl) (e-_t2]

where:

C = net count rate, cpm,
A = activityof radium-226in the bubbler(dpm),
tl = ingrowthtime of radon-222in hours,
t2 = decay time of radon-222in hours occurringbetween

de-emanatioaand counting,_nd
= decay constantof radon-222,(0.00755hour-]).

10. Precisionand Accuracy

A number of laboratorieswhich participatein the EPA, EMSL-LasVegas
Intercomparisonprogramfor radlum-Z26in water used this method in their
analysesof water samplesreceivedin that programfor the period 4/78
through 12/78. Five intercomparisonstudiesfor radium-226in water were
conductedduringthat period. Two of the five studieswere "Performance
Studies" in which the samplecontainedotherradionuclides. In the other
three studiesthe samplescontainedonly radium-226,radium-228and their
decayproducts. The radium-226concentrationsin the test samples for
the five studiesrangedfrom 3.7 to 9.2 pCi/l,all low level,which
should relatewell to drinkingwater supplies. Data from those five
studieswere used for thisprecisionand accuracyevaluationof the
method.

IO.l The numberof laboratoriesthat participatedin the five studies
(labsthat were ca_ledand indicatedthat they used this method)
rangedfrom ]2 to ]7 laboratoriesper study. The resultsfrom one
laboratoryin one studywas rejectedas an =outlier"as determined
by the T test (ASTMStandards,Part 31, page 15, 1978). All labora-
toriesreportedtriplicateanalysesfor each study (one test sample
per study). The total numberof analysesfor the flve studieswas
207 of which 174 were acceptableresults(within3 sigma of the
known va_ue,I sigma being 15% of the known value). This calculates
to be 84% acceptabi?ityof resu}tsas determinedby this method.

10.2A statisticalevaluationof the data from the five studieswas made
accordingto the methodsof Youden(4)and Steiner(5). The
coefficientof variationfor within-laboratoryerror ranged from
6.4% to 19% with an averageof 10.2%for the five studies. The
coefficientof variationfor systematicerror between laboratories
rangedfrom 14_ to 185 with an aveFageof 16.2_for the five
studies. The coefficient of variation for the total error between

laboratoriesbased on a singleana]yslsrangedfrom 16% to 26% with
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an averageof 19.4%for the five studies. A co_arisonof thegrand
averagevalueswith the known values in a test for systematicerror
in a method gave a value for one of the studieshigherthan the
criticalvalue, indicatinga bias (low)for the method. However,
valuesfor the Qther four studieswere well below the critical
values,indicatingno bias for the method.
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March i, 1998

CertificateNo.: ! 145
RODNEY K. MELGARD
THEILMO NUTECH - RICHMOND
P.O. BOX 4040
RICHMOND, CA 94804

Dear RODNEY K. MELGARD:

This is to advise you tJlatthelaboratorynamedabove continuesto becertifiedas an environmental
testing laboratory pursuant to _ provisionsof theCaliforniaEnvironmentall.,aboratoryImprovement
Aot o£ 1988 (He.a/thandSafaty Code(HSC),Division 1,Part2, Chapter7.5,Section 100825,at seq.).
(2e.rtifieationfor all cm'rc'ndycertifiedFieldsof Testingwhich the laboratoryhas applied forrenewal
shall remain in eflL=etuntil 03/31/2000,unlessrevoked. Also,pleasenote thatcontinued use ofrthe
certificate is contingentupon:

• successful completionof the renewalsitevisit4
• acceptable perfonnan_ in therequiredperformanceevaluation(PE)studies;
• timely paymentof all fees,includingan annualfee due03/31/I999;
- compliance withEmciromncntalLaboratoryAccreditationProgram(ELAP) statutes

(HSC, Section 100825,¢t sext.)and Regulations(CaliforniaCode of Regulations (CCR),
Title 22, Division 4, Chapter 19).

An updated"Listof ApprovedFieldsof TestingandAnalytes"willbe issued to the laboratoryupon
comptetion ofthe renewal prooes_ Theapplicationfor thenext ret_wal mustbe reozived 90 days
befotx;the expiration of this c_rf_cate to remaininforcoaccordingto theC.CR.,Section64801 through
64827.

Please note that the laboratoryisrequixtxltonotifyELAPof anymajorchangesin the laboratory such
as the ttan_er of ownership, change of laboratorydirector,change in location,or structuralalterations
which may affoot adversely thequalityofanalyses (HSC, Section10084500Xd)).Please includethe
above certificate number in allyour correspondenceto ELAP.

If"you have artyquestions, please contactELAPat (510) 540-2800.

Sincerely

George C. K_ulasingam,PhD., Manager
_, ..- Environmental Laboratory

Ac_red,itatiou Program

06-08-9810'06AM F£OMTHERMONUTECHRICH, TO:92544301:9 P0:9/020



CA L/FORN/A DEPARTMENT OF HEALTH S ER V/C _S
ff.NVIRONMEHTAI., i.,AgORATORY ACCR£1)[TATION VI_.OG[(AM

List of Approved l_ield_ of Tesl;ng and Analyles

Thcrmo NUtech-Richmond T_LEPHONE No: (510) 235-2633 CERT|F[CATE NUMBER.: I [45
2030 Wright Avenue CALIFORNIA _: Coatra Cosla EXPIRATION DATE: 03/31/98
Richmond, CA

6 Badioehemistry

6.1 Gross A Ipba and Bota Radiatio_
60. TotalR_lium
6.3 Radium 226
6.4 Uranium
6.5 Radon222
6.6 Radioactive Cesimn
6.7 Iodine131

6.8 Radioac_ve_romium
6,.9
6..10 Oanunaand_ _

6.i] Gro__h_by_"
6.12 Pautium228
6.13 _vc Iodine

6.,14 Gror_Alpha&.Bertia_ Wa.q_

6.t5 AlphaEmiUiagRadimhetopesin_ Wastes
6.16 Radium '7"78in Ha2mdo_ Wast_ ..

_2/.97)
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NOV 20 1996

ROD MELGARD
THERMO NUTECH - CA
PO BOX 4040
RICHMOND CA 94804-0040

Cuatomer ID: TMAZ
Account No: 5102352633

On _he beefs of your moat recent audit results and compliance w_th the
ELCP requirements, the laboratory _Isted Es uerrif_ed for envlronmental
monltorisg under the Safe Drlnklng Water Aot and authorized to perform the
following analytes, or groups of analytes by method:

RADIOLOGIC_ '/OTAL RAD[UH
RADIUH - _.6 TOTAL RADIUt¢ 304
RADIUN- 226 305 TEtTIt_I
STROIIT|UH - 89/90 TRITIUM 306

s_0_rtu_ - _;0 303

This laboratory's certification £s effective OCT 31 1996.

The analytee or groups of analytes by method which a laboratory i_
authorized to perform at any given ti_e wi1_ be thoBe indicated in the
most rec_t cert_flcate letter. Th_ mo_t _e_ent ue_£tcation letter
supersedes a_l previous certification or authorization letters. Any
dEscrepanules must be do--ted and _ot_ce received by this Bureau
within 15 days of receipt. The oertlficattonw£1l b_ reoalled in the
event that your Laboratory's oertlfEcat_n _LSrevoked.

Respectfully,

Charlee Brokopp, Dr. P._.
O_rector

co. Utah Depar_en_ of Env_ronment_E QuaELty
Kevln W. Brown - Division of Drinking Water
Dennis Downs - Division of Solid and Hazardous Waste
Don _. Ostler - D_vl_on of Water Quality

u.s. EPA R_gion VIII QAO

' _xpieatio_ date for thfs laborltory's certification is SEP 30 1998. The Utah
_m_tatal. tibo_atory £ertif{_t_ _gra _EL_P) sages ct.|ents and d_ta u_er_ to

_l_y the mo.t _xtrr_t certificate letter" for the mathogized method, please eatt 801-584-8469.
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